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UMMARY "'he Epv 'ron—ne ta). Protecuon
gency’ (c.F’ 4\)45 ‘doplmg rev isicns to.

e ’\a'xo"sl Pricrities List (NPL). The
visions change’ the wav.EPA evaluates
otential threats: to\human health ‘and -

e envirenment t from hazardous waste
tes and mal\e ithe HRS: more accurate
assessing relative potenual Tisk.

hese revisions complv with other
atutory requirements'in the:Superfund -
endments‘and Reauthorxzatmn Act’
1985 (SARA). - - -
bATEs: Effecuve date March. 14 1991. As
scussed in Section Il Hofthis, - -
P mreamb‘e comments are invited on the
, ( “dition of specxﬁc bencl*n‘arks in the:
and soil exposure’ pa(hwass unnl

AUAry 14, 19¢1.

ADDRESSES: Documen!e related to thxs
Iemal\mg are available-atand - .
mments on the specific benchmarks
e air dnd soil exposure pathways may
e miailed to.the CERCLA Docket Office,
S-245, U.S. Environmental Protection
gency. Waterside Mall,'401-M Street,
W, Washington. DC 20480 phone 202-
-3046., Please sernd,four copiesof -
.‘r-ems The 'docketis: av ailable for "
#1ng by appointment only from" 8:00
*10-4:00 pm. Monday through Friday,
'Cluql"lg Federal hohda}S The dccket
mber is 10=NCP—HRS L .
R- FURTHER INFORMATION CONTACT'\
-e Caldwell or Agnes Ortiz.
'z "dous Site Evaluation Division,
ffice of Emergéncy and Remedial
ponse. 0Js-230. U.S. Environmental
ytection.Agency. 401 M Street; SW; -
shmgton DC 20460 or the Superfurd

ble of Comems o
‘ ,cksz-ound IR -y

' ((4 T ‘\stcussuon of Commems
' Simplification. " .
Rt ‘HRS. Slructure Issues | :
Hazdrdous Wasle Quanmv o
.'onxcn\ . .

E Radionuclides -~ T o
F Mobility /Persrstenre ) . B

Lo Eon

G Obsened Release
*-H. Benthmarks_ oo x
'1. Use Factors . C e
j Sensm\.e Env u‘onmen's
' K.Useof Available Data
L. Ground Water Migraticn Pathwa)
,M Surface Water Migration- Pa'hwav R
. K. Soil Exposure Pathway - - -
O. Air' Migration' Pa!‘may S f
P. Large Volume Wastes - X
- Q Consideration, of Remov al Acnons
(Current’ Versus Initial Condmons)
: R Cutoff Score ., .
v, Section-by-Section Analy sis of | the Rule
‘Changes . -
lRequu'ed Analyses :
A. Executive Order No. 12291
B. Regulatory Flexibility Analysig
- C. Paperwork Reduction Act
. D. Federalism lmplxcanons R

I Background

In 1980. Congress enacted the o
Comprehensxve Eavironmental ~ +
-~ Response, Compensation, and anbxlxty
Act (CERCLAJ (42U.5.C. 9601 et seq)
commonly called the Superfund, in -
response to'the dangers posed by . "«

"uncontrolled reledses of hazardous

substances, contammants. and -
_polutants. To'implement sectlon
105(8)(A) of CERCLA and Execuhve
- 'Order 12316 (46 FR 42237, August 20,

' ~1981), the U.S. Environmental Protection -
Agency (EPA) revised the National Oil .

* and Hazardous Substances Pollutmn
Contmgency Plan {(NCP), 40’ CFR part .
-300, on- Iuly 16, 1982(47 FR- 31180) with |

. later revisions:on September 16, 1985 (50 .-
_'FR 37624), November 20,1985 {50 FR
.47912). and. March 8,.1990 (55° FR 8668)
.The NCP sets forth guidelinés énd -~ =

procedures for responding to releases or

. potential release of’ hazardous |
substances, pollutants, or gontaminants.-

.+ Seetion 105(8)(A) of CERCLA (now

- section 105(a)(8)(A)) requn‘es EPA to .
: establish: : i

* Criteria for determihing pnormes amorng

‘releases or threatened releases [of hazardous
‘substances| throughout the United' Slates for
the purpose.of taking remedial action and: to

“the extent practicable taking into account the

. potential urgency, of such action. for the -
purpose of raklng removal action. Criteria’
..and priorities * * shall be based upon the .

. relative risk or danger tg "public health or -
" welfare cr the environment * * * taking'into-

account to the extent possible the populahon
_atrisk, the hazard potential of the hazardous
substances at such facilities; the potennaljor
contamination of drinking water supplies, the
_ potential for diréct human contact. {and] the

potential for deslr'ucllon of sensmve

CEE

.ecosystems % .- - S
To meet this- requlrement and help set

prlormes EPA adopted the Hazard -
Rankxng System (HRS) as sppendrx Ato
‘the NCP (47 FR 31180 July 18, 1982). The
' HRS.is & scoring system used to assess

. the relative threat assocxated with

actual or po!ermal releases of hazardous

v

¢

1 i

. substa'\ces at sités. T he' lIRS st
prrmarv wayof dete
site is to be'included on the N tional |
Priorities List {NPL). the Ageacx s listof

- sites that are priofities for long-term

) e»aluauon and rémedial response. and '
_is & crucial part of the Agency’s program -
to-address the identification of actual

- and’ potenual releases. (Each'State ¢ can - i
" nominate one site to the NPL 4s.a State <. .~ ~°

“'top priotity regardless of its HRS score:
sites may also be added in response’to a
_health advisory from the Agency for -

* Toxic Substances and Dlsease Registry'

 (see NCP. 40.CFR 300.425(c}{3)).) Under -

-the original HRS. a score was
determiried for a site by ev
. migration pathw: ays—ground water, -
surface water, and air. Drrect contact .
“and fire and explosion tnreats were also
evaluated to determine the need for
emergency actions, but did not enter

' into the decision on whethe.r to place A
- site on the NPL. -

In 1986, Congress-enacted the
Superfund Amendmerits and -
_ Reauthorization Act of 1986 (SARA)
(Pub L. 99-499), ‘which added section -

.105(c){1) to:CERCLA; requu-mg EPA to .'f R

amend the HRS to assure “to the * =
maximutn extent feasible, that the.

. hazard ranking system accurately. = - o S
assesses the relative degree of risk to Lo

‘human health and the environment. -
posed by sites and facilities subject- lo
teview.” ‘Congress, in its Conference ,

i

rmining whéthera

aluating three

~ Report on'SARA, stated the substantne ‘ o

. standard agzainst which HRS rev isions
~ could be assessed:

. This standard i isto be applied wrthm the
context of the purpuse ‘for the National .-
Priorities Lict: i.e., identifying.for the Slates .

" gtid the public those facilities and sites whxch
. appear-to warrant remed‘al acnons et

This standard does not however. requxre the , -
. Hazard Ranking S)stem to be equivalentito -

- detailed risk assessments. fuantitative or
quahta:.ve. such as might be pa:f: ,rmad as
part of remedial actions. The standard
requires the Hazard, Rankmg System to.rink -
.- sites ds accurately-as the Agency believesis
{easible psing information froim prehmzra-r

- assessmems and site mspecuons T

Mee(mg this standard ddes ot ;tequire lOﬂg~
term monitoring or an accurate delermmancn

of the full nature and extent of contaminaticn

" at gites or the projected levels of exposure
such as might be done during remedial -
mvesngahons and'feasibili ity studies. This’

» provision is intended to;ensure that the 500
Hazard Rankirig System perfo"ns with 3.
degree of-accuracy appropriate to ils role (n .
expeditiously identifying candidates for ~
“ response actions: [H.R. Rep. No: 962. 99th

. Cong..2nd Sess. at 199-200 {1986]]

" Section 105{c}{2) further specxfles that

the HRS appropriately assess the human ’

health risks associated with actual or,
potential contammahon of surface
waters used for recreation or drmkmg
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N water and that thxs assessmeut should
take'into account the: potennal rmgratmn ‘

. «.* The extent af and potenual for.
:" release of such hazardous- consutuents

: constxtuents

' ; of any hazardous 'substance through -
-surface water to. downatream sources of =

dnnkmg water. P
SARA ddded two- u-tme for -
evaluatmg sites under section,. 7
105(a)(8)(A)rActual or»potermal :
-contamination of the ambient air. and

‘threats thfough the human food chain.. In'
addxtxon. CERCLA section 118, added by

"SARA, requires EPA to give a high

105(c](3) sxtes scored w1th the ongmal
HRS priar to that effective date need not

- be reevaluated.

_priority-to facilities where the release of -
. some extent. A few factors were

" hazardous substances has resulted in
" the closing of drinking water wells or
-‘has contammated a pnnclpal drinking

. water supply Finally, CERCLA -section -

. 125, added by SARA. requires revisions
_to the-HRS fo address facilities that

, contain substannai volumes of wastes
specxﬁed in'section 300‘1(b)(3)(A)[1) of .
‘the Solid Waste Disposal Act.
“commonly referred to as the Resource
_'Conservation and Recovery Act .
"“(RCRA). These wastes include fly ash °

- . wastes. bottom ash wastes; slag wastes. .
-~ and flue gas emission control wastes’

generated prtmanly from the

- " combustion of coal or other fossd fuela.

Specxﬁcaily section 125 requires EPA to.

‘revise the HRS to assure the appropnate .

‘consideration of each of the follomng

.. gite-specific charactenstxcs of such

facilities:

"o The quantity, toxxcxty. and

. concentrations of hazardous
‘constituents that are present in- such

. wasfe'and'a comparxson with: other . -

‘wasfes:

into the-environment and . -
¢ The'degree of risk to-human heahh
- dndthe enwmnnxent posed by such -

" EPA published an advanca notice of
pmposad rulemaking (ANPRM) on April
'9,1987 (52 FR 11513}, announcing ity

B : iritention to revise the HRSand
. ,'requesting comments on a number of -

issues. After a comprehennve ravxew ‘of
the original HRS, including: -

. «cons:deratmn of altaznative modell and l

- Science. Advxsory Board review. EPA

* published a notice-of proposed
- rulemaking; (NP
‘on.December 23,1988 (33.FR S1962). The '

'{oe HRS revmom

NPRM coritains,a detailed preamble, -
~‘which, should be consulted for a more,

. the' HRS.'

* " Today. EPA i is pubhahmg the revxaed
" iHRS. which wa ‘supersede the HRS

The HRS is a scoring system based on.
factors grouped into three-factor
categories: The factor categories are .

‘muitiplied and then normalized to 100
.. points-to obtaint a pathway score (e.8..

the ground water migration pathway
score). The final HRS score is oblained
by combtmng the pathway scores umng

.a root-mean-squate method. The -

proposed HRS revised every factor to

replaced, and several new factors were

- added. The major proposed changes
. included:

(1) Consideration of potentxal as well

.as actual releases to air; -

-{2) Addition of mobility factors:
" (3) Addition of dilution and distance

© weightings for the water migration -
. “pathways and modification of dlstance -,
" ‘'weighting in the air xmgratmn pathway:

{4) Revisions to.the toxicity factor;

{5} Additions to the list of covered
sensitive environments; |

(6) Addition"of human food cham and

_ recreation threats to the surface watér -

- migration pathway; )

{7} Revision of the hazardoux waste -

- ‘quantity factor to allow a uered

-approach; -

(8} Addition of health-baaed S
benchmarks for evaluating populanon .

. factors and ecolegical-based

benchmarks for evaluatzng sensxtwe
ermronmentn.

“{9) Addmon of factors for evaluatmg h

" ‘» the maximally expoaed individual: and " exposures of the nearest mdmdual'

(10) Inclusion of a new onsxte

" exposure pathway.

" . extensive discussion of CERCLA. SARA.
* 'the'HRS.and the pmposed changes to "

EPA conducted a f’eld test of the

" proposed HRS to assess the feasibility

of implementing the. propcsed HRS
factors, to determine resources reqmred
for specific taska, to assess the
availability of information needed for-
evaluation of sités, and to identify. .

difficulties with the use of the proposed
Tevisions. To meet the objectives, site

inspections-were performed at 29:sites
nationwide. The sites were setected
either because work was already )
planned at the site or becausa the sites

"had specific features EPA wanted to test -
using the proposed revisions to the HRS.
__The majar results of the fieid test wers-

gummarized on September 14, 1989 (54

FR 37949), when the field test report was

. made available for. pubhc review and

spreviously in effect as appendxx A to the' .

- NCP. CERCLA section; 105(c)(1) states

. that the revised HRS shall be applied to..
- "any site newiy listed ori the NPL after its

effectwe dateias specxfied in section -

commem T
L Ovennew of tha F'mal Rule

The ruie being pmmulgated today
incorporates substantial changes to’

- Tevisions proposed in December 19%
: EPA has changed the rule for’ three:
reasons: {1) Te cespond to.the general -

>

. comment submxtted by many

commenters that the factor. categoges
'and pathways need to be-consistent

* with edch other; (2] to. respond to -
" specific:recommendations made by

~.commenters: and (3} torespond to -
*. problems identified during the feld test
‘and- discussed in the field test report. '

" Major. changes affecting mulnple

.- pathways include:
« Multiplication of hazardous waste
. quéntity factor; toxicity, and other -
waste characteristics factors: = . .
] Uncappmg of population factors -’
" {i.e. no limit is placed on. maxxmum
value); -

* Revised criteria for estabhshmg an- .-
\» observed release:

- & Capping of potential to release at a
value less than observed release:
¢ Revision of the toxxcxty evaluation: ’
o select carcindgenic and non-cancer, '
“chronic valyes in preference to acute
" toxicity values:
" Elimination of Level III e

" ‘concentrations and extension of

wexghtmg based on levels of 1 exposura !o

* nearest individual (well/intake: formerly -

" maximally exposed individual) factors:
‘s Modification of the weighlts.. =

‘assigried to Level [ and: Levelll | .

" ¢oncentrations: : L

" Reyisions to the: benchmarks used oo

and methods for determining -

exceedance of benchmarks:

" » Use of ranges to assign valaes for

potenaally exposed populations; - 5
.»*Iriclusion of factors assessing -

all pathwaya.

.~ e Revisions to distance and chlutxon e
- weights in all pathways EXCept gmundm,_ :

water migration: '
. '» Replacement of the use factors with |
less heavily weighted resources factors:-
"« Evaluation of wetlands hased on,
size or surface water, frontage: and

o Specific instructions for. the .
evaluation of radionuclides at
radioactive waste sites and sites with.

C radioactive and other hazardous R

- substances wastes. . :
" The major changes in the ground
water ‘migration pathway inciude: .
* Réplacement of depth to aquxfer/‘

: hydrauhc conductivity and sorptive

‘capacity factors with trav ¢l time and’

depthto aquifer factors and-

¢ Revision of the mobility- factor. .
_including cona:deranon of dxstnbuuon
coefficients.” = - N

In.the surface water rmgranon
- pathways, the major- changes mciude.

.« Elimination’of the separate

‘recreational use threat: . = -
* Addition of a ground water 6’ -
surface water component: . i
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"intd the waste d:arwmsna factor

thehumn fmﬁ:hazn .

. ¢atégory for'
threak

L threat: and . :

.. Addxtmn of ecosystem
T bxaaccumulauon potential factor far'
i senmtwe envu'onmems. \;‘ U
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N\

- s Incorporatmaof bmmumuiatmn

© category: ratf;er than the targets factor -

., . Revision to" allmv ud sddmonai
. - tissue: samples in establishing Levell
" concentratxcms for. the human food cham

The ma,or changes in t.hse soﬂ

" exposure pathway (formerly the onnté
- ’exposure pathway) mciude: :

- o~ Elimination of. aepara‘e
consideration of the h:gh nsk
population. :

»- Inclusion of hazardous wante
quantxty in the waste charactensncs :
" factor category; o
¢ Consideration of workers in the
resxdent threat's ‘targets Eactor caxegory'
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e Revumu io scourg of te;reatnal

’ smunennromnts.

Themnrdungumthem " !

R migration pathway include: ‘

" * Separate evaluation of gu and
particulate potenitial o reloase: aud
«.Consideration of actual -

‘éontamxnation in evaluting senmtxve

*

) envxronmentx.

Frguresltn&showthe d:fferences :
between the- -pathways in the origal ;
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i sum 'anzes and respondt tn major
wsues msed by commenters. These
issues are organized so thal issues that
- affect mumple pathways.are covered
- first ‘followed by discussions of .

‘individual pathway, issaos. Section IV
. provides a section-by-section dxscumon
- of the'final mle All substantive changes
not discussed in section IIf are identified
> in section IV, Because ihe rule has been -
. substannally rewrtten to cianfy the -

¢ requirements, editorial changes are not
generaily noted. « S

. 118 Dlscusmon of Commentl . »‘:‘ \

4 . About 100 groaps ; and Lndwlduals
subiitted comments on the ANPRM and
" 'NPRM. Nineteen of these also submitted "
*~comments-on the fleid test report: two
“othet groups submxtted comments caly

_on the field test report. ‘The commenters

" included more than 20 Slate agencies,
‘several Federal agencies, companies,
. -trade associations. {ndian tribes.
-. ! environmental groups. technical

N consukams and individuals. Thu !
‘ ecuon sumiarizes and responds to the
~major issues raised by commenters, A
‘ desrnpmdhmmm:
v ‘response to each issue- ra:sed in the
" Comments are avaiiabie in Respgnses o’
- Comments on Revisions to the Hazard
Ranamg System (HRS) in'the EPA’
CE‘RCLA docket (see mm secnon
“above). o K

A Stmplzﬂcanan

~la ruponse 1o SARA EPA. proposed
.: revisions to the HRS so that, to the -
-maximum extent feasible: it accurately .

_ assesses the relatwe risks posed by -
- hazdrdous waste-sites to-human health
--and:the environment. Consequently. the

', proposed rule requred more. dat;than
did the original HRS. '

"~ Anumber of commenters stated thac
. the data collection’ requu'emem: of the
proposed rule were.excessive given its

; ?‘purpon asa screening tooL These
‘commenters expreued concern that the
“ data. nqmmmenu ‘weérs too exiensive -
“for a screening process: specificaily, that
- the'data requirements‘woald lengthen ..
~<the time needed to-score sites with the:

. and. therefore, limit tht-mny available -
.7 for remedml actions. Most
cummémers-—even those who :

‘ consuhred that. the revisions mmased
" the: :accuracy of tha m.odd—cuhdthu
. ‘the tesources réquired toe\aluate sites
- under’ the proposed HRS were ‘
‘excessive., ‘

. - One commenter’ suggested the
kpmposed HRS would be so expensive to
_imiplement that. EPA would need-to

- Tde\elop # new screening tool to .,

‘) v
0

Lo

i HRS: increase the cost of listing sites, '~

. ‘determme whether a site ahould undérgo*

en HRS evaluauoa Anothcr- commenter i comptexxty of the snte and the number of

suggested that becawse of the
complexity of the propoaed fevisions,

- ,prehmmary scoring of a site during the .

-.site assessment process wouid be -
" impractical because sites would ,
advance too far in the site assessment -
_process before they wefe determined
not to be NPL candidates. Several
- commenters stated that. with the .
additional requirements, the propased
. -HRS'is more of a:quantjtative risk-

it is supposed to be. Another suggested
that the increased accuracy of the' '

proposed rule over the original HRS is of
marginal value relative to the amount of

time and money involved. and that the
"HRS is no longer a quick and -

" inexpensive méthad of aasessmg -

" telative risks associated with sites.
" Several commenters expressed

_concern that the increased data . e

requxremems of the proposed HRS
would affect the schedule of the entire -

. site assessment process. They suggested
" that these requirements would create a

. backlog of sites to be evaluated, slow
the process of listing sites, and delay
cleemup. Some noted that this would be
-contrary-to the goal of 1de1mfyms and
- evaluating sites expeditiously.” = -

In response. the Agency believes the

requirements of the final rule are within.
- the scope of the sité assessment proceu
- and that & new screening tool to

~'determine whether a site should undemo !

* an'HRS evaliation will not be needed.
© To assist in screening sites, the site ..
‘ assessment process is divided into two
s:

* A preliminary assessment (PA). v
‘which focuaes on a visual inspection. -

" collection of available local. State. and
- 'Federal permitting data, site-specific
" information {e.g.. topography, -
populauon) -and historical mdustnal
- activitys and -

. Asite mspection (sn, where PA
data are sugmented by additional data™
collection. including sampling of ...

" appropriate envifonmental media and -
‘wastes. to- determine the likelihood of a
- site recerving a kigh enough HRS soom
“to be consiwdered for the NPL. .

. The field test 1danuﬂed a best
esnmate of the averuge and range of

e costs incurred to support the.data

requirements of the proposed HRS.. 7
These cos! estimates represented the .

. eqtire site assassment process from Pﬁr’» o
©to aquar’ 'and making it 8 separate .

factor, and by eliminating the. .. ' )
" cequirement to consider all geologxcal

t0 SL and comprehensive evaluations -

for(all puthways at most sites. As'such. .

* the Agency. believes these.cost

- estimates overstate the costs.associated
- with site ‘assessments gccurring on the
_ greater universe of CERCLA sites.: The

. - amount of data cailected during an St
vanes from site to- site dependmg on the

T

ervironmental medla beheved to'be

_ contaminated. Some Sls may be' umued -
“in scope if data are easy 1o ‘obtain. while
~ others require more substantial resource .
", commitments. The most important ;
-factors in- detenmnmg costliness of an SI .

are {1) the presence or absence of .
ground water monitoring wells ia-

! ‘situations where ground water is L
" affected. and (2) the number of affected: -

.. ‘media, wh:chdetenmnesdremberof
"-assessment tool than the screening tool - b

samples taken and analy:ed. The.

i Agency believes.the greater universe of

CERCLA sites will fiot require the more”

- substantial resource commitments.

Finally. EPA does not agree that the
requirements of the final rule will delay

. the listing of sites. The site assessment -
_ - process screens sites:at each stage.: . .
_ thereby limiting the rmmber of sites that -

require evaluation for. scoring. The :

| ‘Agency believes that it.will be possible

to score sites expedmously wuh the

", revised HRS.

The Agency beho\. ‘es the addmonal
-data requirements of the final Tule wxll

‘make it more accurately reflect the .
- relative risks posed by sites. butalso

. that the HRS should be as simple as

. less expetisive to’ unple

" powhle to make it easierto unplement
and to retain its. useﬁtlnuc asa -
- screening device: , :
.résponds to the'majori oi ’mmemers‘ g‘
 ‘'who recommsnded thnt EP ol

simplify

‘the pcopoudHRSto ;

response to these comments.:

“adopted today includes a number of

changes from the proposed rule that'.

‘simplify the HRS. These sunplifymg

changes were based largely on'EPA’s

- field test of the proposed rule,
.. sennuvnty studies, and | issue hnalym
undertaken’ by EPA m respome to.

- comments. S

* In the mrfaoa water- mxgranon

_ pathway, the proposed recreation threat
" has been eliminated as & separate o
' threat. Instead of requiring a separate .

set of detailed caloulations and data. the
final rule sccounts for reaeanonal use
exposures through resources factorg '

. where points may be added for
b recreaﬁon use.

e Inthe ground‘water mxg:rahon i

. pathway, the proposed potential to-

relem bas been: simplified by droppmg
cayccxty " by revising “depth

layers’ between the hazardous, subs(ance
and the aquifer in-evaluating. tra vel time -

. to the aquifer. The “travel ume " factor:

(the depth to aquifer/hydrauiic .

‘ conducthnty factor in zhe proposed Eule)

o
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" -~

- is.now based on the Iayer{s} wnth the
Iowest hydraulic conductivity.,
" &I the three. mxgranon pathway
i.e.. ground water. surface water, and
. . the'use factors in the proposed'. .
S rule—"land yse" in the sir xmgranon o
pathway. “dnnkmg watse use’” and .
“*‘other water use™ in the ground water
rmgratlon pat.hway. end “dnnkmg water’
“use".and“other watér usé”inthe .
* surface water migration pathway——have
- been replaced’ by “‘resources” factors
- The“f shery use’-factor’has been.
dropped from the sutface water .
- migration pathway. A resources factar

pathwav - B

* 1n the:soil. exposure pathway the ..

: reqmrement that'children under seven

. be'caunted as a separate population | has'

"-been dropped. The “accessibility/ .

~ frequency of use” factor has been -

.. replaced by a'simpler ‘“attrectiveness/

% accessibility” factor. ,
-~ '# [n the surface water mxgranon '

- pathway, the “runoff curve number.”

. which required determining the

predomxnant land use within the

- -drainage area, has been replaced by a

8 mpler factor, “soil group,” which only -

reqmres classifying the predommant soil

2 -oup in the drainage- area into. one of

~Four: categones.

- riaps used to assign values.of

o " particulate mobility under. potennal to
re!ease) ‘hava been simplified. .
‘» {n all pathways.’ potentially exposed

on 'ranges. rather than'exact counts. :
reducm documentation requirements.. -
. e surface water and ‘ground
w .nter migration pathways, Lavel m
‘ Lenchmarkl have been dropped. . |
-+ e [n all pathways, hazardous wute
qudrtlty valiés are based on ranges.
* s hich will reduce documentation -
requxremenu The méthodology and |
explanauon for evaluating the™ - ‘
“-hyzardous waste quannty factor have .
* been simplified.
e Conlainment ta‘bles have been
simplified in the air, gmund water, and
gurface water migratios pathways.
* A number.of the simaptifications. such
', - astHe changes to'the travel time and
. hiizardous'waste quantity factors, better
~‘reflect the uncertainty of the undetlying -
C site data-and." therefore, do not generally .
=« affect the accuracy of the HRS.In -
' d»!dmon. EPA notes that some reﬂsxoru
© o that may appear to make the HRS more
cumplex actually mdkeat more. ﬂexxb[e
‘For example. the: ‘hierarchy for
pterrmmng hazardous waste quantity
Wows using data on, the quantity. of ‘
‘hazardous constituents if they are.
“av allahle or can he de!rrmmed

-

I

_has been added to the soil exposure Lo

" B. HRS Structure [.sSUes

«lrr the air rmsratxon patbway. the o )

p.apula tivns'are asngned values based .

i

add:tmnally.
_“ hazardous wastestreams. source-

_~. volume. and source area can be used,

- 'depending on the completeness of data

. within the hxerarchy The hierarchy. -
allows a site to be’ scored at the most
precise level for which data are -
reasmably aviilable, but does not

~data én the quantity of

‘are not xmended to: prowde suppon fm- a
quanutanve risk assessment, ,

. Gengral structural chan,ges. While the

ﬁnal rule fetains the basic stracture of
- the proposed rule i’ ‘that three factor

- categories (likelihood of release, waste . .
- characteristics. and targets]'continué to N

‘be multiplied together to obtain’ pat.hway

require extensive data collection where +  scores, the'structure has been changed

available data are {ess precise. .
Inresponse to comments on the

- complexity. of the rule language, the

. presentation of the HRS has. been |
“reorganized and clarified. Factors that -

" are evaluated in more than one pathway

- are explained in a separate gection of

" the final rule (§ 2)- to eliminate the

rcpemmn of instructions. The proposed .
HRS included descriptive backgronnd
material that, while useful ‘madse the -
HRS difficult to read. Muchiof this '
- descriptive material has been removed -
, from the rule.

-

Although the' ptoposed rule retamed

" the basic structure of the original HRS, a.

number of commenters felt that the HRS
should provide results consistent mth
‘the results of a quantitative riak -

. assessment. Several commenters
identified this issue exphcxtly. while

* others identified specific aspects.of the
_proposed rule that they believed to be-
inconsistent with basic riek assessment

pdmculate mlgraﬂﬁn pot‘ﬂual (fomerly pnnnp‘e‘. ng commemen mumed

that if the HRS is to reflect relative risks -
 to the extent feasible, as required by th . -
statute. its striicture should be modified

- to better reflect the frethods: employed
in quantitative risk assessments.”: . -
Commenters stressed the need for EPA
to follow the advice of the EPA Science’
Advisory Board (SAB) as expressed in
the SAB revrewoftheHRS. B

Revisions to the HRS should begin with the

dm.elovmcm of a chain of logic, without
rmgard for'the ease or d:fﬁcul!v of collecting
. data; that would lead to-a risk assesament for

. wach site. This framework, but not the -
* . underlying logic. would be'simp lified to -

sccount for the very real dlfﬂeuluu of dam
enllection.

“This chain of logic * * * should leadto &
situation in' which an increased score reflects '

Can increased risk presented by a site. ¢ Y

In response ta the structural issues .
ruised by ¢commenters and to the O
statutory mandate to reflect relative risk’

to the extent feasible, EPA made a -
pumber of changes to the final rute.
These structural changes affect how

Various factors ard scored and how .
. scores are combined: but ddé not involve
changes in the types or amount of deta o

required tg score'a site with the HRS. -
The Agency siresses that the limited
data genpraled at the Sl stage are
dr‘svgned to support site screening. end

 characteristics factor category i is..

. in certain Tespects to make tha '
underlvmg logic of the HRS more
. consistent with- risk’ assessment
pnncxples. Co >N

The key structural changes to the ;
waste characteristics factor category -
were to make use of consistent scaiesr o
and-to multxply the hazardous waste -
quanmy and toxicity (or, depenumg on
the pathway and'threat. tnxxcxbyl

moblhty toxicity/persistence, of -

toxicity/persistence/ bxoaccumulatxon]
factors. Within the waste characremncs
factor category. factors have been -
modified so they'are on linear scales..

" These modifications make the funcnonal'
: relatmnshxps between the HRS factors -
" more ‘consistent with the toxicity and

exposure parameters evaluated in nsk
.agsessments. -
Where posslble. Lhe final rule assxgns

s*mllar maximum point valuesto’ factor .

" categories across pathways. The ./

- likelihood of release (hkehhood of -
expoaure) factor category is assxgned a.
maximum value of 550; the waste - )

. assigned a maximum value of 100 -
(except for the ‘huimanfood chainand’
- environmental threats of.the eurface
water nngrenon pathway). the targets
-factor category is not assxgned a -
maximum. EPA determined thatin
general targets should be-akey -

. determinant of site threat because the
data on which the tergets factors are*

" based are relatively more reliable than - .

5154]; .

‘most other data available at the si o

stage.

‘ Lu.e[:hood of release Except in 1he L .‘
air migration pathway. the prigosed rulg
' assigned the samg maximum valug to*
- abserved release-and potenual, to .7,

release. In the final rule, an observed

" release is assigned a value of 350 points-;

-and petennal to release hds a maximum
. value of 500'in all pathways. This =~ -

o
i

relative weighting of values reflects the =~

-greater confidence (the association of .
- risks with targets) when reportinig an
,observed release as.opposedtoa. ~ . .
patential release. As a result of this'
change in point values at the factor .
category level, as well as the new.
maximums for most pathways. the.. .
".values assigned to individual potemml
o release factors have Been adjusted.
Waste characteristics. The. prooosed :

rule antgned a maxxmum pmm x.alue to

Loy
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hazardous: sub tance quammes of 1,000
. 'pourids. Becalise some sites have. .,
* hazardous substarice quantitiés far in
" excess:of that amount ‘and because it is
“'reasonable to. assume that these sites.

, present some additional risk, all else
bemg equal, the final rule elevates’ the
maximum value to quanntles in excess-

- 0f1.000.000 pounds Even when_

" hazardous. waste qw..antrlv is .
documented with precision, EPA’
concluded that there are djminishing -
‘returns in conmderma quantmes abo»e
this amount. -

Although the HRS does not employ

that would be used to support arisk.” *
assessment (e :g., pounds of waste and -
,mobllrty are combmed in the ground

‘{erm magnitirde of releases), as waste -
~ characteristics values rige, ', . ‘
- contamination resulting from condztrons
- at the-sites in. general should be worse.
As a result-of using linear scales and
‘incorporation.of a multiplicative -
relationship between hazardous waste
- -quantity, toxicity, and othér waste .
" characteristics factors. ‘the mﬂuence of
‘the waste charactenstrcs factor category
“..could be dxsproportwnately large
relatne to the likelihood of release and
- targets factor categories in determmmg
. .overall pathway scores. Therefore, EPA '
i is hmxtmg—-through use of a scale . -
_transformation—the values assignedt6 -
| the waste characteristics factor- - . -
'.category. shown in Table 2-7 of the final
HRS; to limit the. effect of waste
characterrstxcs on the pathway scorés.
"+ While-the waste" characterxstics factor
| values are limited to values of 0 to 100 in’
‘“most cases, the waste charactéristics
factor category may teach values of | up-
to 1.000 for both the human food chain -
-and ennronmental threats in the surface -
water migration pathway These
exceptions have been.made to-
- -accommodate-the bicaccumulation .
* factor (or écosystem bioaccumulation -
factor) applied in these threats but nat
- in other patbways or threats, which can .
" add up to four orders of magnitude to .
the waste charactenstrcs factor values
before redoctxon to the scale values ofO
lo 1. O.. . / :
E Turgels The fmal rule mcludes two
,ma;or ‘structural changes to'the targets

are not capped as they were i the
‘proposed rule. This change gllows a sife,
with a lafge" populatxon but a low waste,

"~ characteristics value to receive scores

similar to & site with a smaller o
populauon but larger waste’
. cbaracterlstlcs value (as- would be’ done

n.the targets factors m\ol\ es. the

‘the same.type and quality of information §

_-waterpathway as‘a surrogate for long- -

n-a risk assessmem) .A seconid.change -

“

nearest mdmdual (or mtake or well)

factors (i.e., the maxxmally exposed .
individual factors i in the proposed. rule).- .
. These factors are now assigned values -

" based on'exposure to Level I'and Level -
* .. important mdxcator of the" potenual

. 11 contamination (50 and 45 points, -
respecnvely) Potentially exposed -
nearest individuals are assigned a.

- maximum of 20 points in 4ll pathways.
‘EPA changed the assigned values for -
these factors to glve more relatwe ST
.. weight to individuals that are- exposed

to docurnented: contammatxon

»C.,.Hazardaus Waste Quanmy

the hazardous waste quantity factor to-

‘allow the use of four levels of data -

dependmg on what data are available

‘and how complete they are. Hazardous

- waste quantity for a source could be
based on (a) hazardous constltuerrt

" quantity, (b) the total quantity of

hazardous ‘wastes in the source, (c} the

~ volume of the source, or (d) the area of

H

.~ the source. Each source at the site would
" be evaluated: separately. based on data o

avaxlable for the source.
- EPA received numerous comments
relatmg to changes in the hazardous
. ‘waste quantity factor. Several . ‘
commenters agreed that alIowmg use of.
‘waste constituent data, ‘when available,
- was an improvement over the original-
"HRS. Several also supported the tiered
“ approach to scoring hazardous waste -
. quantity when constituent data s were
mcomplete or unavailable. - ’
'Two commenters stated: that the -

emphasrs .on hazdrdous constxtuent data

will’ require more extensive and
© expensive site investigations. These

-, commenters have misunderstood the -~

revisions. The rule does not require the -
.. scorer to-determine hazardous'

* constituent quantities in all instances,-
. but simply encourages use of those data

when they are available. This approach

allows a scarer the flexibility to-use

different types of available data for . -

scormg hazardous'waste quantity. Ata
" 'minimum, the scorer need only

. determine the area of a source {or the .

‘area of observed contamination}, which' -

ls,routmely done in site mspecnons
Where better data are available, they
" may be used in s¢oring the factor. This

approach is in keeping with the | intent of
“ - iCongress that'the HRS should actasa
#lactor category. Populatlon factor \zalues v

\.

screening tool for identifying srtes .
warranting further investigation. |
: Several ‘corhmenters stated that the -
' methodology for determining hazardous
‘waste quantity. was too complex and
time consurhing, and that its
" .admiristrative costs outweighed its
 benefits, Others found the proposed rule
‘ mstructxons and tables confusmg and

In the NPRM, EPA proposed to change

", clarifies the treatment of wastes - S {

"' quantity v would be the same because, the”

. wastestream is considered as is any

: "- some hazardous waste quantity. factor
hard to follow. - . e

EPA strongly dlsagrees wrth the clarm
“'that the costs-of the revised approach 10
scoring waste quantxty outweigh.its. -
benefits. The amourit 6f hazardous .
substances presentat asiteisan 0

- threat the sife posés. At the same time. J
EPA recognizes that cost is.an important

"x consxderatlon In'revising the hazardous '

waste quantity factor. however, the'
.Agenty believes it has.established ani -

- appropriate balance between fime and, - L i

-cost.Tequired for scoring'this- facter and -
the degree of accuracy needed tor .
“‘evaluate the relative nsk of the srte
properly ;

In response o comments EPA has.

. modified the hazardous waste. quantity

scoting methodology to make it easier to. .

“ understand and to use. The changes

- include elimiriation of proposed rule -

-. Table 2-13, Hazardous Waste' Quantrty T
_Factor Evaluation Methodology and - v
Worksheei In ‘addition, the scale for’ the R
hazardous waste quanhty factorhas .-
been divided into fanges that spantwo
orders of magnitude (100 to reflect the
uncertamty mherent in esumates of
hazardous waste quaritities at typical -
. sites. The practical effect of this scale”
* change is to reduce the data collection -
and documentahon’ reqmrements. See ' U
§§24.2-24.2.2. ‘The final rulealso " ».

' \

classified as hazardous under RCRA.
Under CERCLA. any RCRA hazardous = . ',
<, waste stream is considered a hazardoug . . -
substance If this definition were strictly ~ =

. applied in evaluating hazardous waste .
‘quantity of RCRA hazardous -
‘wastestreains, hazardous constituent.
‘quantity and ‘hazardous, wastestream .= -

*entire wastestream would be consrdered

a hazardous substance. The final rule . ‘
‘makes: clear that only the constituents in’/
a RCRA wastestream that are CERCLA SRR
hazardous substances should be _ e
evaluated for, determmmg hazardous e

constituent quantity; for the other. three e
tiers. however. the entire’'RCRA ' :

otherwastestream ‘ Ca
“As discussed’in section III Q. EPA w1ll o

consider removal dctions when Lo

calculating waste: ‘quantities. EPA .

“ believes consideration of rerrioVal’

actions is lrkely to.increase incentives @

for rapid actions. if-there has beena

) removal ata site, and the hazardous

_ constituent quantity for-all’sources and ' . .~

‘associated releases is adequately . & - O
“determuned. the hazardous waste s
- quantity. factor value will be based. onl_\,
on the amount remaining after the.'
" removal. This will result in lowermg

\alues : oo ) . o




b
e d

s

F.bnimivof.aé Ha%k[?rmy.nmbﬂlim[hfesud% m

whmmmecmmmd

‘theha-iuummw

‘ ,_mﬂd'e,ﬂ’ﬁhasumb&bld
. hazardouws waste mwm
. in order to ensure thal the HRS score -
refbitis any

- waste quantity factor valee will e the

continuingHsks
Iz this case, the assigned hazardeus

" cusrent hazardous ‘waste quantity facior

value (as derived in Table 2-8]. or the

' .. minimuss value, whichever is greater.

The proposed rufe assigned a

" ' _minimum hazardoua wasfe quanuty
" “factorvalueof 10 when dataon - -

" hazardous constifuenf quantity was ot .

. . complete. In the final rule. for migratiea.
* pathways (i.e.. not the soil exposure -

. ' . pathway), if the; Razardous constituent
‘quantity is not adequately determined,

‘and if any target'is subfect to Level T cr
If contamination. the miimont
hazardous waste. quamify factor valueg °

““Iv' will be 108 °

" If the haurda-us constmm:t qmzmtify

" for alf sources iz not adequatety
" determimed:, and’naneoftbehrgetxm

- .. subjeet to Level  or B contaniinatien, -
the minimran factor value gssigned for
hmdummsqumﬁ!ydependten -
)whun‘:eﬂhmkubm:

© witheu! consideration of the remevl

actiom, !!!hemhcmtbeenuemcnf
action.: the mnmmbuudomm
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" D: Toxicity

The propodd

< changed the basis f-m
-~ toxicty. Thempcchch-&u ,
mmmum would be.

baded on carcinogenicity.: chronnm» :

. cancer toxicity. and acuis toxicity. i’cr

each migration pathway and each .

. surface watss thnacxs.npummnfood

" . . ghain and secreatisn, toxicity was. -
‘._conbxnedmtbmbm:yupmm :
© | factors to select the hazardous

substance with’ hwm‘d N f

valueiubx.u:nyadthlapﬂubh ‘
: r“obx[‘ty or-persistence. f&cb:-?onhci ‘

0
,:{

| “alternatives to the new of & single o

‘wieighted averagn vetus of ald -

“for toxxcxty[m Fezxthe
recreation tiread,

odym'mb
ehwm-dpﬁ;bm“h.

N \wmevdwedfuwwlmm
»Inaddmon.mmn&c
_ tham human toxicity wes evalusied for
: .&.mwdwdthnm

watermgtbun ‘puthway.

N smg&cmcﬂhundtnuhﬂ:anccuc y

_ site to score toxicity. stating thet the
wmhmwﬁyuw‘m ‘
and umiikely to distunrie]s sites on the
basis of bezard. Some commIeTIlrs -

. suggnaddmnlulkwﬂenumyn'

. weighting the toxicity. valaes of muitiple
substances either by cemcantiation, -
waste quumy oOF propartien

 injormation, whensves such isfamam

- is available. One commenter soggested -
bmmidtymcﬁndpmnged
hazardows substances

the
presers st s side’
The A

hvumobc

humren keslth and the environment

" posed by & site. i would be prefersble -
" Tto evahrate the ovennlf foxfeity by .

cmﬁer&q’dhmrdmmm

present, Mwmmddm(w ,

,  weighted toxicity

‘ ,appme:h.BPA beleves, however, am

" ' this approach is pot feasible becwuse t!n

.7 data requirements would be ¢ ueaun.
.. Suchan approach would be'feasible.

only when relative exposure levels of
nniftiple substances are known or can
reasonabl‘y be estimated: howeves, these

- data canb&obtunedonlyhymnducﬁng

a comprehensive risk assesement..

. Extensive concerifration date would be -
_required to be comfident that .

_ comparable cancentrations are being

' used for the vacrious subsidnces, and

that the muiti-substancs foxicity oims
contaminants is not, fa fact,

) Being
underessimated. Use of inddeqnats cﬁts

- could result in undessstimatingos
overestimating the toxieity of

© substances in a pathway. ' .

EPA contidered a aumbar of
hazardous subsiancs i score toxicity

- {mobility/pessistance) and lasted some
 of tkese onnvndndadbymﬁcﬁd
<:sm Thc snalysesincluded .o

‘comparisons bgiveen \he smgle moet

toxic substance and e avesage Mj

‘valug fos all substances. be aversge
toxicity vales fos the 10 mast texie

substances. and the m

substances. These slilarnetives were.
also tested using tosucity fmmebility

: mumﬁdfmm A
lofaccurate}yum&uﬁito L

" most combinations of substances.
Interactive affacts have been = . .-

/- documented fox only a few. substance '
‘mixtures, and the Agency'srisk .

mmwuww ,
showed (het asiug & singie sebstancs
w-—kwmnm,_“

vd-ttd&-maqcrm[ .
. mability) thist was withins ene mteyval in -

the sssbe of volnes of fhe ditermatives -
tested: far exansple, the singie swbstamce

'-?ppwdwdd-'avﬁcoilw,, oo
. {or tosticity wherens sveraging

toxxcnbwdd“anh:d 1008 .

or 100, Ure Neict lower scale vejue. (The

ﬁnﬂrdtuuhu:mlauﬁp
values fos texicity. mobility, sad

persistence. The seales for soxicity. now.

range from 910 18080 rather than G 4o 5

‘ cmquaﬂy the defsedt valoe for -

| toxieiy i BOw mm&:txww}‘n‘ L
mmdﬂ mmmm‘
‘wee.of the single sabstance :
bus cencedes thiatit is & resscmable
appt-alc-memngmodd ‘

esmmm neTel,

‘unavailsbility of hiurmhon to mpport ;

- altornatfven. Iy muking thie ;adgmmt.
B Agency rotes. that the single
substence approach lo evah:anng!he

" tomicify factor was pet identifiedin .
'SA!AnammndtheHRSmerg*
" further exmwinwtion, even though it had
' been weed in the otiginal HRS and EPA.
had received criticiom similartothe -
*;abanm!spmﬂotheeaactmem&y

of SARA. .
- Severa! cumenm suggmed that
addittve, symergistic, or antagomistic

. effects among substances be cans:dered" :
ﬁrm;tondtswﬁmseverﬂ SRR

" substamceyarefound ata site. v
partfculer, one cowmenter suggested

" increastrg the scores for sites witha
- large framber of hazardcus substances

“to account for adcﬁﬁve o synerg;stfc ‘
“effests.
. As noted ilEFA 1988 Tecﬁmca[
. Support Document for the Pmposed’
Ranking

-Ravisfone lo the Hezard.

System. quantitative cqufd’mncn of

synergistic/antagonistic effects between:
- hazardous substances s generally not
" possible even in KI/FS risk assessments

becanlaappmwun data ace. la.chng:a:

W

assessnent guidalines for Mixtures fs: : )

. FR 34034, Sepieimber 24, 1988) B
: emphanza as ahhough additivity is s

- sound conceph itis-best
apphed for assessing mixtures of sumlu’
actihg ceotpements that do ot intesact. .
Thes. tee Agsocy believes that .
consideration of interactive nifects i .

i evdnanhxmtynzthRSunm

feasible: aov is it necaseary io aliow e

- of the HRS ss & screening medel. The

| Agracy rejects e suggestion, that.
. Wsmmwy berauedfarsna

S SV S0 SO N
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s _mtr numerous substances because thls

.\ | -approach ignores the’ techmcal ;
- complexities. reiated to interactions [le. .

. the possibility of aritagonistic effects.)

v One ‘commenter suggested thata .
“waste’s taxlcxty should be assessed in |
terms:of ifs ' ‘degree of risk,"” and that -
. this could bé measured by comparmg
“:constituent concenttdtions at the- pomt

%, of exposure to appropriate toxisity
reference levels. Twacommenters .
““'stated that toxicity shotld, be measured
at a likely point of human: exposure '
rather thdn at the waste'site. -~ = -

. The tox1cxtv of a substance. as' used in'
the HRS. i5 an inherent property, often
expressed quantitatively as a dose or

. €Xposure concentration associated wnth
."a specific response (i.e.. a dose‘response
relanopshxp] These toxicity values, in -

f'envrronmental exposure levels: many
“ are based on'laboratory tests on’
‘animals. Risk. on the other hand, is a
; function.of | tomcrty the concentration of

. which humans may be exposed, and the
likelihood of exposure to that medium.
{and the population’ likely to be -

" the HRS is intended to reflect only the
inherent toxicity (i.e., the basic dose-
“response relanonslup] of substances
_found at the site. The HRS as a whole is -
““intended to evaluate, | to the extent
" feasible, relativerisks posed by sites by .
- including factors for likelihood of :
~-release, waste quantity, toxicity; end t;he
-proximify. of potenttally exposed
“populations, If actual contamination (for
example, of drinking water} Has been
;' detected at a site, the measired ,ﬂ
‘environfental coneentration of each’
substance is compared with its ,
ppropriate heaith-based or ecologxcal-
based concentration limit (i.e., its .
. benchmark) If these environmental
oncentrations €qual or exceed a
“benchmark. certain target factors are
.assigned higher values than if .
"environmertal’ concentranons are’ less
‘than benchmarks ’ .
. Two.commenters suggested usmg
‘Cancer Potency Factors to-score toxxcrty
nly for Class A and Bl carcinogens, .
nd usmg reference doses (RfDs) for -
scoring Class B2 and C carcinogens ie.
ubstances for which there iz ™ ;
‘inadequate or no direct. human evxdenre
f carcinogenicity). .

protective} approach to; evaluatmn of
-potential cancer risks. EPA's 1986
Guidelines for. Cammogen Risk -
ssessment:{51 FR 34014, September 24,
3986) proude for substances in C!ass A

. exposed). Thetoxicity factor in the' ; .
-1~ waste characteristics, factor category of

S|

ok
M,

_'Inresponse, EPA’ beheves that o :
because the HRS is a: ‘screening tool, it
L™ should maintain a conservative (i.e.,

o -and Cfass B {both B1 and BZ),to be

regarded as suitable: for guantitative.
‘"human risk assessment. In general.
_according’ to-EPA's 1989 Risk

- Assessment Guidance for, Supezfund

Human Health Evaluation Mahual,

*.Class C substances are evaluated for
. cancer risks within the Superfund risk .

__ assessment process, Thus, the'use of -

B

(general, are independent of expected o

Ca substance in environmental media to " -

cancer risk information for Class B2 and-
C substances i in the HRS is consistent ,
withi the ob)ectxve of maintaininga .
conservative approach and with other
Agency and Superfund. program risk -
assessment guidelines. - 4
_In respornise to comments that the best ‘

" available data- should be used to score

sites, that.accepted Agency practrces be
relied on, and that consistency across '
‘pathways, be encouraged, the Agéncy

has modified. slightly the way ‘the

~-toxicity value for a substance is .
~ selected. The final rule requires the use

of carcinogenicity and chronic toxicity °
data, when available, -over acute toxicity '
data, If both slope factors and RfDs are

" .available, the higher of the values

‘assigned for these types. of toxxcxfy
parameters is used. If neither is _
available, but acute toxicity data are

.available, the acite toxicity data are

-used to assign toxxcxty factor valuses.

and are based on long-term exposure
studxes. -

E Hadzonuclzdes .
The proposed HRS' assxgned s .

* radionuclides a maximum toxicity value. ‘

f specxfxc to radionuclides.

: of Energy (DOE), asserted that the
. proposed HRS “* .* * contains an
~inequitable bias regardmg radmnuchdes

* * *"DOE specrﬁcally criticized -

but inchided no other procedures

- One commenter, the U.S. Department

y assxgmng maximum toxicity factor’
“wvalyes to: radxonuchdes “*"+ *where, -

with radionuclides is associated with
- the type of decay, the level of decay-

s

in fact, the health unpact associated

energy, the half-life, the mobiljty, the
. cancentration of the radionuclide,

‘internal biological factors and extemal
- . pathway factors.” DOE proposed using"

- ‘concepts for evaluatmg radionuclides

© that were included in its Modified -

Hazard: Rankmg System {mHRS). In its
subsequent comments on the HRS field -

- test report, DOE stated that it

considered the"** * * method of ‘
handlmg radxonuchdes in the proposed
reviséd HRS to be, a serious flaw i in the

“evaluation system.”

In the final rule, EPA-has clanfed and
sxgrrrﬁcantly changed how. radionuclides.
are evaluated. Instead of using or '

" ‘on combined valiesor the’ hxgher of the

' adaptmg the mHRS dxrect!y howe\ er;
EPA modified the: proposed HRS to .~
- account. more fully for radronuchdes Ty

based on EPA’s own methods for' =~ ..~ '
evaluating them.-which are similar ta - Ny
and generally consistent with the .~

. radiation anaiysrs concepts unde"*. ng.
_ themHRS.. .

The final rule ev ai‘aates radton-c’rdes
within the same’ basic structure as other | -~
hazardous substances. ahd the - '

. evaluation of many individual HRS
“factors is the same whether -~ .

‘ radmnuchdes are. present or not. Tabxe

" 7-1 of the final rule lists HRS. factors -

and indicates which are evaluated -

' dszerent!y for radicnuclides. Essen"arix

radionuclides are simply treated as
addmonal hazardous substances thh o

. certain spec1al characterrshcs thatare

“accounted for by separate scoring rules . ‘
for some HRS factors. Forsites . . = /.7

- contammg only'radioniclides, the . ‘

‘scoring process.is very similar to the
process at ather hazardous' substance
sites, except that dxfferent scoring rules

‘are applied to a number of substance< ..
- specific factors and'a few other factors.

For sites containing both radxonuchdes
and other ‘hazardous substances, both
types of substances are scored forall

| EPA decided to give préference to slope HRS factors that are substance—spemﬁc, é‘ o

- factors and RID values becduse these - .
undergo more extensive Agencyrewew

with overall factor values based either .-

values, as. .appropriate. - - '
EPA notes that, although some o

radioactive. substances are statutordy

excluded from' the’ defimnon of

" “hazardous waste" in-both’ CERCLA and

RCRA (speclfically. source, spemal

. nuclear, and byproduct miaterial as’~

. defined in the' Atomic’ Energy Actof - -

. 1954), such substances’ ‘may be, and ° o]
" generally are, “hazardous substances , -
. ' as defined in section 101{14) of CERCLA

-, and therefore may be addressed under -

CERCLA. Radioactive substances - | X
should be included in HRS scoring and T‘ L
section'7 of the fi nal rule i3 intended fo -

- facilitate that, analysrs 1t also should be

‘;'r\r

~

noted ‘that two'narrow categories of - o

- releases (either from “nuclear incidents™ . =

or from sites designated under the :
Uranium Mill. Tailings Radxatxon Control -

- Act of 1978) are excluded from. . i
~ CERCLA's definition of tHe term.

“release” {CERCLA section 101(72)) and" o
- such releases should not be scored usmg
i ‘the HRS."

" The major changes to the HRS in the ‘
evaluation of rddionuclides apply to
estabhshmg observed releases. to.
factors in-the waste charactensncs
category. and to defermining the level of
actual contamination in the targets -

‘factor ccategory. The HRS components

that have been modified are bneﬂv ‘
described below.
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: volume and source area, respectwely.
" are not used because adequate data to |
" derive their quantitative relationship to’
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’I‘he cntena for estabhshlng an)
«observed release. through analysxs of .

- . samples for. radxonuchdes differ '

con51derably from the criteria used for
other hazardous substances. These
criteria are dmoed into three groups: - -
radfonuclides that occur naturally or are

'ublqmtous in the envxronment'

manmade radxonuchdes that are niot:

. ublqultous ih the environment; and -:

* gamma radiation (soil exposure -’
pathway only). {See §7.1.1)-

The hazardous waste quantzty factor
..for sources (and areas of observed °

contammahon] ‘containing radienuclides ' carcmogemcxty scale for other.

" has’ been modified to reflect the drfferen(

1
-~ units uséd to'measure the amount of .
’ radxagon {curies; a measure of aot1v1ty) ,

versus the units used for other .
hazardous substances (pounds,a
measure of mass). EPA believes itis
‘preferable to use activity'units rather
than mass units’ because actmty is-the™

o slandard médsure of radiation’ quanhty

“.and is 4 better 1nd1cator of-energy
- released and potenual to cause human’
" health damage than is mass. In addition,”

« ~the hierarchy for evaluating the waste

quanmy factor for sources’ {and areas.of -
observed' contammahon) containing -
radxonuchdes ig limited to Tiers'A'and ..

- B: Txers C and D, based on source

-Tier A were unavailable. Thus, the '
radionuclide- constituent quanmy {Tier

(Tier B}.

For sxtes contam‘ng only
radzonuchdes, hazardous waste quantity .
- is calculated based on the act1v1 Yy
-content of the radionuclides or .
radxonuclxde wast/estrearns assoczated

" ' with each source. For sites'with both

radionuctides and other hazardous-
substances. hazardous waste quanmy is .
evaluated separately for the two types ..

‘quanmy value: The scale for scoring
radionuclide waste quantity was -
oerwed based on concepts-of risk -

. equivalence betweeri'radionuclides and

: ot‘xer hazardous substances.

:In the, proposed rule. all radlonuchdes

C'were automatically assigneda’ = .
“maximum default value for the- toxxcxty

" factor. The final rule evaluates”
‘ radxonucudes mdxvxdually on the basis: -

" "of human toxicity; /ACross a range of
;- factor values based on,the potential to."
 cause cancer {i.e., cancer slope factors)
‘. 'Non:cancer, effects are not considered
» for’ radxonuchdes beécause canceris
}'generally the mast sxgmfxcant toxxc

"

effect Incorporated in’ the development “
 of cancer slope factors are the type of
‘radioactive decay: energy emitted

" during decay: biclogical: uptake,” j -
dxstnbuhon. and retention; and o
radiation dose response relatxonshxp
_Thus, across the set of scoring ranges -

".used, radionuclides that are more potent v
", its benchmark. the ratios of the .

carcmogens per unit activity now .
receive higher toxicity factor values
than those that'are'less potent. Theinew -
toxicity scoring scale for radionuclides”

" ‘was derived in a manner consxstent w1th

the derivation of the existing FR

K concentranons for non-cancer effe

shazardaus substances. Taken together, '

‘the new toxicity and hazardous waste -

quantlty scales for radioniiclides result o

in a risk equivalénce between - -

’ radmnuchdes and other hazardous

" substances.

‘A)or radxonuchde wastestream quantlty‘

B

S

waste quantity- factor is based either on

of hazardous substance for each source,
,‘and the values are then summed in
_.determining the hazardous waste -,

. as mobility for other'hazardous

_'in'the processes considered to estimate |

Mobxhty of radxonuchdes in both the
air and ground watér mlgranon‘ o v
" pathways is evaluated in the same way -
substances; that is, on the basis of the’
chemical'and physical characten_stlcs of .
_ the radionuclide. Similarly, the ~ ¢
" bibaccumulation {and ecosystem -~
bloaccumulanon) potennal factor i is
‘evaluated in the same way for

. radionuclides as forother hazardous
. . gubstances. The final rule clarifies that -

. radionuclides. should be scored for these

factors in all relevant pathways. i ..

The persxstence factor in the surface
" water  migration pathway has beeri

: modified so that radionuclides are

évaluated solely on the basis of half- life, -
. which for HRS purposes is-based on -
‘both radioactive'half-lifeand = '
volatilization half-life. Sorption to:
sediments i is not consxdered nor are -

" hydrolysis, photolvsrs, ) S

- biodegradation. Othér than this, change ~

surface water half- life. the scaoring o.' the
‘persistence factor is the same for -
radionuclides as for-other hazardcus
-substances. - - |

“The final rule extends to -
. radionuclides the benchmark concept
used throughout the HRS for weighting
. ceftain targets factor values. Measured’
levels-of specific radionuclides at
potentxal expaosure pointg are compared
to benchmark levels. and additional
wexghtxs given to targets subject to.
actual contamination (Levels Land {I). |
This approach for weighting target -
-"factors using benchmarks is similar for
radionuclides and for bther hazardous
substances. although both the spec1f.
"benchmark values used for ,
radionuclides and the methods for
- deriving the values are, different.

y )
_standard data-or ass mptxo

" for non-radioactive hazardous,’

T

other hazardous substances i that
available Federal standards and

- screening concentrations are used wlfen
_ applicable. At sites with both

radionuclides and other. hazardous

-substances. each radionuclide and other -
‘substance is evaluated separa’elv B3 no_ -

mdmdua} substance equals or exceeds -

measured concentrations to. the
screening concentraticns forcancer t' or-
radlonuchdes -anid Gther hazardous

substances are added. Radxonucnoes h
arenot, evaiuateo u=1n° screening..

" Specific benchmark wa'ues for-

“ radionuclides are'in activity units

‘instead of mass units, however, to

. reflect the apptopriate measurement

units for the level of radronuc.rc’.e R
-contamination. Radioniuclide © ‘
benchmarks include drinking water.

“maximum contaminart levels’ [MCLs}

for both the grouad water and the- '
surface water/drinking water: t‘veat
pathways; Uranium Mill Tailings .

" Radiatijon Contrel Act (UMTRCA}
-standards for the soil exposure

- pathway; and screeninglevels

cotresponding to 10™ ¢ individual cancer

_ risk for inhalation or oral exposures, as

derived from carncer slope factors, for all’
‘pathways and threats incorporating .
human heaith benchxna.‘k

' contact/consumption rates fof < anous

- environmental media: and rad}a ion.

doseoresponse as wellas the ‘specific
tadionuclide’s type of decay, decay
energy, biological absorptxon. and -
biological-half-life. Furthermure,
radionyclide benchmarks for the: soxl

‘. 'exposure pathway account for external
. expasure (i.e., exposurz {0 radlanon*
. .originating outside the. human body )

from gamma-emitting ‘radigactive,

rmaterials in surficial material as well a5 v .

from ingestion; which'is the sole basis .

X
substance benchmarks for the seil
-exposure pathway because eAternaI

- _-exposure from gamma'emmmg
radionuclides caii be an extremely

mportant exposure route.

F M'ob 11 z/Pers s'ence

Benchmarks for evaluafing rad:onuchde ‘

. contam nation parallel those used for _

The proooseo rulé added mobun,

- factors to.both the ground water and uir’
“migration pathwayvs-and modifiedthe - .
- persxstence factorin the surface’ water T

mlgranon pathway te consxder a‘ reater

" number of potential degradat)on S
‘mechanisms. . - »

‘The Agency rrece:ved 4 large number

_‘of comments critical of several aspects:
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fboth sotubiitity and distribution’

: _'of*the gmund wahf mbdlty factor The
.“most commaon issues mc{uded.

- . * Concern about tie v use of

- coefﬁcxenu  of aqueous i

‘ 'Westabhsh mobxmy vaiuen fa

" catiofis' and antoask ' < .

- . * Saggestions that ad;bdaty va.luet. ~
: vdlsmbutxon coefficients; and other

tmn tD
rsam

measures be'used to éstablish mobxlxty

- " values for anions and cations: and

* Requests’ that'the same measures of

) '-“-:melhty be used for orgamcs and
£ ,morgamu.

Criticism-of the use-of the coemaenu

- .of aqueous migration focused on its
" obscurity except for geochemists, few
' .scientists.are familiar with the measure.
~ " In response to these comments.and.
' ‘because coefficients of aqueous -

.. migration are not available for alt
.. hazardous substances and- ‘
..; radionuclides; the Agency di decxded to--
e repiace coefﬂmenu of aqueous

- - migration.

, The mayonty of commenters. stated a

preference for using parameters related
- either to'hazardoys substance releass.
“{(solubility) or to transport’ (d‘fmbuﬁan
-coefficients) as measures of mobitity.
'" ~The ground water mcbility factoris -
. intended to reflect'the fractionofa -
T e 2 hazardowus substance expected tobe -
y‘:relesaedﬁommmmmthrmgh
3 ""pomul n!edil. and contaminate “aquifers

.ground water. will he ‘svaluated using

' substarices eligible to be evalnated can ‘
~-be assigned a mubtlﬁy factor vah- Co
j-based on‘availibledata. .

_commenters suggesiod imoluning -
. sorption of sub-umshm

. In'response to thase comments, EPA

“has-made several changes to the
| pergistence factor. The. fre&ncﬁcal
- oxidatioa half-life has beendropped K
' from the equation’ used to calculate hdl-

life becaiise thie data on which its halé-

.- life vaines are based are typically -
L derived-from ideal. laboruory
~conditions thal daftcr grendy from

conditions fgund: mnatu:a few.feld

g vahdauon studies Bave been coa.dneted
“to provxdqab&mforextmpohung

theao hboutcy values bmﬂm&
" enviroaments. Thus, EPA concluded ht

" including free-radicai oxidation in the .

persisterice equation resultedinem -

rdannoﬁdﬁththnmd
ﬁnhkelihood&-umaudb-m
release a sulistancs to the sir: the weste

~ characteristics mobility factor. Wogether
v@;mththehazardouswm ‘
- factor, is a measure of the um of

felease. To highlight these differsnces,

" .the names of the likelibcod of relsase .

" mobility factors have beedt changed to ¢

) ’ gas{orpnmudnu)mdonpotum’

' \structure, CPA mnmd A ud

‘particulate release rate modeis'to
develop rcvued mobility factors thal

'improve evaluations of release

" magnitude and durstion, The goe sad

" particulate mobility factocs i in the final '

ruleare a mulloi&ulramw.mm .
. mobility factor is based on a siesplified
mhumddandudehrmdbyb

. vaporprauureofttum-ttnxid-obd.

hazardou Manﬂakﬂe Eur

mxmmham-nham o
mepamm-nhhyﬁnuaruuudg ,

‘on's simplified Gns-particle wind-

. overemphasis of the'influence of free- erosion‘model and reflects tbsa:-bu-d
g radégn“ F:ah::rdmn uht:to:ncu | eﬁeﬁwm mufodﬂ
©. me s i it )
" that sorb readily to'particulates found ia’  moisture. wud“owha&-rmd
. natural water bodies, the persisience - speed&dpnmdam-hdm L
o ooy of tapracaag ot ensentialy e e S ol
e co . L
mechanisms that oocur ia the liquid - ° determn:npmgpum:msmmﬂ.n f
phase. Log Kean the logasithm of the 0+ * ' single particle size was eseumad to °
octanol-water ‘partition coefficient. has' . apply to ali sites. This cansiant. parude
beenaddedtolccmntfouorpmnto . site valus was factored'into the -
‘ sedﬁm:enwu. reﬁmvod seversl s&mmlﬂm the facmu ‘. L
~ comments'concerning the mobility ’
. 'factors in the air migration pathway. - G Ob’md Re!em Co

',Themostugmﬁmtofthzxumrmed Thepmpo‘edmsmhoww

. by'c%nhme&;e?o g:e&raﬁnn of moba.kty | determm whe:li!& h‘«:r obiserved reljm
in both the likelihood of release factor ;:::g mi GM‘ of detection '
_category and the wasta characteristics - 'limits and backgrouad comznmﬂom.
factor category counts mobility twice; - - gia commenters stated that the |
, » Whether the approach used in the - proposed revisions, treated obaervad
s1""’1"”"" rule properly reflected the . 1 ogqinon ovor}; comiplex masner, A
.dynamics of releases of gases from - numbes of commenters, primarily from °

“sources into the. atmosphere: and
) - the miming industries, were concerned .

. * Whether the Thomthwaite PE - abou:m.mdmabaw
Index was sufficient as the sole measure - . concentration in determining ari
ofparucxﬂatambﬂityandwhe&er A

: ‘parﬁda size-should be included. -

: In mpuma,m these and other mhted

" ‘comments, ¥ Agncyihoroughly"m— T
T Mhn&md&emﬂn}'_ ' eithes diract
' ijfactonmthanmhmnnd o S
waste characteristics factor 2 . ;
Buadonthhmhw EPA hes made ) mntteﬂeonta Vazardous \ )
x’:vthe:‘:inal rule. :::.m m’ ;, " ‘substances must be seen enterinig the | -
T ’doubleooudng"imthw umwyormsthnvebem
_ believes there are différences between deposited ia the medium. . " ',’ )
mobility in the context of Bkelhosd of . EPA has repiaced the proposed rule -
. reianudmbﬁwhmmu mt-bhumbﬁmmobmed
- . waste cherscteristics. The powential i . releass by chemicai analysis with, -

umplarmlnduﬁnd}ms.an 3

..observed release is established whena =
sanqitmmaﬂeth of exceeds. .

- the sessple quantitation {imit (SQL) and . -
lsatleu&:ﬁumnbove the~ 7
background level and avadable L
information attributes. some portion of *~ -

the releass of the hazardous substance ...

“to the site: (The-SQL is the quanmy of ai
hazardous substance that cad be =~ | A
reasonably quantified. grven the limits: . *

of detsction foc the methods of analysu“ Ll

and sample chnctanstm what may

. affect geantitation {e.g. dilution. .
. concamnnm) ) When a bacxgroand:
. conc-urqtionu not detected {te. bdow

‘detection lieadts), an observed 1 releaaeu
" establighed whea the sampie - DUCRN
mequuah or exceeds the

. S5QL. Ay time the sampie measurement .~

lslmﬁ;athSQLnooboen-ed

releauu-tzbinbed_l'abn ’-3 ofthe Lo

IR
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: F nai rile prondes the cntena for
-~ determining when, analytxc sampling

.. an observed release {or observed
' contamination in the exposure .
. pathway): The'final rule also provides

o procedures'to be followed when the SQL

‘is'unavailable and defines various' types
. of detecticn and quantitation limits in
.+ the context of the: HRS. (See §: 2.3 of !he
E‘ nal rule.} :
[ [ Benchmarﬁs - .
0 SA.RA Teqiiires that EPA give: hlgh
. ...priority to sites that have led to closmg
- of drinking waterwells or -

: " _cuntarhination of principal dnnkmg
- water supplies. To respond to this'

’ i‘,lf,rnandate. the-proposed rule added -, ‘ =

* health-based benchmarks to. the ground
. water-and surface waterimigration -
" pathways: in addition, ecologxcal-basad

= _ banchmiarks were added to evaluate - .

. sensitive’ envxmnments targetsin. .
" surface water. In the proposed rule,’
- population actors were evaluated at
T ¢ Levellifa heal Y-
. been exceeded, If actual contamina

ion

. was present, but the berichmark was not. -

~ exceeded. populations were evaluated-

£ based on two levels of; contarmnanor‘a
- (i.e., Level I and'Level:), Sensmve

" environments in:the surface water .

';, nugraﬁon pathw y were svaluated - -

. based on'twole gf,;gctﬁal S
oy contammation ifg

tmdetermme wiimh Ieve :was uaed to '

- a9sign.values. - >
Of the commenteu onithis isaue. most
supported EP. 'mposal to give extra

. ‘where/measured -

! exposure-point; concentraﬁons axcaed
- benchmarks, One commenter who '

» . dissented suggeated giving-extra -

L welghtmg to sites' where actual |

’ ,\ alues'to. target factu!a nndtha -
“ - f+lationship of the concentration of:
., hazardous substinces o benchmarks -,

s commenter auggected that EPA re-

o evaluate the role of heaith—based

. Lend‘marks in: Lhe HRS! because . .

. commoa sense;and other laws, mll
-, -discourage peopl g Wi
S contaminated above benchmark levels,
-+ and'because evzluatmg ‘this factor will
. eatail large resource expenditures for
"' . margindl gains'in discrimination. .-

/e~ The final rule- -weights most. !argetn Y

v information is sufficient for estabhshmg

. sensitive environment factor in the, .

h-based bencbmar had ‘

" ‘change: it is'also respondingto -~
‘cominents that the HRS should. bettet

. - approaches in all. pathways should be
- | /consistent. TheAgency conc!uded
. that.the concerns expres

" _about uncertainties in the ‘evaluation ef' .

o would not be used. The other dissent!ng .

based on acmal and pmenual expo:um .

‘1o contammauon across all pathways "

and threats. including those for which
benchmarks were not originally
propesed. because EPA believes that -

..this approach both improves the ability -
 of.the HRS:o identify sites that pose the. -

gfeatest threat to human health and the'

. ‘environment and increases the internal -
" consistency of the HRS. (See §§2.5. .
T a5 2.52.331.332.4.12.31.4.1232. -

41331.4133.2.41431.42.2.31.

| 4.223.2.4.233.1,42332 42431,

51.3.1.5.1.3.2 6.3.1.83.2 6.34.7.3.1,

- 7.3.2.) In the final rule, both the’
‘population factors and the factors. .
 reflecting the. hazard to the nearest o

radividual (or well or intake) are
evaluated in relation to healt.h-baaed
benchmarks in all pathways, The. .~
surface water enwronmental threat is

benchmatks: however, in the soil -

-, exposure and air- - migration pathways.

the sensitive environment factor is
weighted simply on the basis of

. exposure to actual contamination, and
no benchmarks are used.

" The Agency chose to use benchmarks -
-/ 4n all pathways in response to comments-

that specifically suggested such a-
reflect relative risks and that the

commenters outweigh the nceihs

samples collected in air.and soil and
about the lack of regulatory standards

- and crifetia on which to base sail or air
" henchmiarks that led the Agency not to.
;_mcludc benchimarks for those. pathways

‘in the proposed rule. [n short. EPA '
- carefully considered this point and
concluded that the consistent - |

application of benchmarks across all

* pathways provides for the most:

reasonable use of data given the

_prirpose of the HRS as a screening tdol.

_EPA generally selected specific

_ uriteria based on applicable or: relevant

4nd appropriate requirements (ARARs),

excluding State standards, that have =

teen selected for the protection of
public health and the environment as

outlined in the NCP (55 FR 8668, March

8°1990). In:the HRSNPRM, EPA .
proposed to use MCLs, maximum -

-voniaminant level goals (MCLGs), and
screening concentrations (SCs) based on'
~ cancer slope factors as drinking water -

‘henchmarks, and Food and Drug

Administration (H)A) Action Levels as
benchmarks for the human food chain

" threat. EPA also pmposed to use’
. Ambient Water Quality Criteria
N - ! ’ '

}

. {AWQC] as ecologxcal~based

benchmarks for the environmental - -

. threat. EPA received 21 comments, trom
12 commentersuon which benchmark;

‘the HRS should i use arxd whether -
“additional information should be.
‘considered in establishmg benchmarks
‘Opinion was divided on the useof - ">
specific types of benchmarks: three _
commenters supported the use of \{CI.s

" three did not. Two commenters '

‘supported the use-of MCLGs, two. ’

. cpposed such use. and one suggested
that EPA.consider the economic impact * 2

‘of using the value of 0 (i.e.. the MCLG . .

_for a carcinogen]) as a health-based |

benchmark. Two commeriters suggested.

current lack of water quality standards

establishing SCs (e. g the individual nsk

level should be lower foraClassA. (..
- carcinogen than for a Class B2 . - .
" carcinogen). Two commenters' mggested.

considering other important routes.of -

. 'exposure {e.g. inhalation of hazardous

+ " substances volatilized fromn water.;or
- dermal cantact with. contammated

© .water) in establxshmg d:mkmg water

" benchmarks. -

~ EPA conducted a number of analyses -
“on specific benclimarks and on the

_modification of factors to consider i in’,

‘establishing HRS. benchmarks Asa

‘tesult of public comments and these

~._analyses, EPA: has concluded that the

*"_ HRS is improved by including - ‘

concentrations based on nauonally

* uniform’ ‘standards, criteria. or toxxcxty

values as health-based or ecologxcal-
based benchmarks in all pazhways and .

“threats. EPA’s conclusion is based on
- several considerations. First. the:
 addition of benchmarks acrosaall -

pathways and the use of ARARs for
those benchmarks improves linkages
with-the RI/FS process. That is. the HRS
henchmarks will be those used most

frequently during’ RI/FSs. and the -
+ additional points provxded by equalhng

or exceeding a benchmark will aid in "~

. 1uennfy1ng areas requiring follow gp in -

the RI/FS, Second. the internal,
‘consistency of the HRS is lmpm\ ed by
asing benchmarks beca use

»" concentrations measured 4t or dboxe

- benchmark leveis are treated na

.- parallel manner across il pa: ~ways :
‘Allowmg more congistent and futler use .

of the relatively costly saw-i ~aduta | -

(

=

'

" including relevant State drinking water .-
* 'standards. and one suggested mcludmg
" -concentrations based on RfDs. One ..

' commenter expresaed concern that tbe
weighted.in relation to ecologmal-based -
* . for many substances might make the -’

g benchmark system ineffective in
" identifying sites that pose a’ sxgmﬁcant
" . threat to human health. Two .-
~ commenters suggested that: carcxnogen
*. weight.of evidence should be used in."
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col{ected durmo the SI Tmrd the
nymber of hazardous ‘substances for
which at least one health-based or’
ecologtcaI -based benchrhar k is avadable
. is mcreased allowing for more umform .
. assessment of sites 'nanonmde. ‘

- The berichmark criteria that the
Aﬂency has concluded are most
appropmat -for-each pathway and threat -
. are’ hsted below, As discussed above,
EFA agrees with comments suggesung
that benchmarks also’ be used in the soil -
exposure 4nd air mxgratxon pathwass
, j and has selected criferia for thess:

. ‘pathways based upon the kinds 6f
factors distussed abave. While EPA
~-bélieves the criteria forthe soil
_ exposure and air migration pathw aysin
- the final rule are appropriaté, it is.open
" to any. .comments that membexs of the
— f public may.wish to,submit regarding -~
1 these criteria and specxﬁcally solicits.
such comments’ at this time..EPA asks. .
that any such comments be submitted
..on of before (30 days after the date of
pubhcatlon in the Federal Register). .

. For the final rule, EPA has selected
the following types of benchmarks i i
S Ceach pathway and threat, sub;ect to'any

(:“’““ -~ _revisions in the criteria for air and soil -

' exposure that may be made int response L

" to comments. (Benchmarks for
radionuclides are dxscussed in Sectlon
1H E of this preamble i . ‘
‘s Benchmarks inthe ground ‘water
migration pathway and the surfice
water drinking water threat include
MCLs; non-zero MCLGs, . ‘'screening
contentrations (SCs) far non-cancer
effects based on RfDs for oral’ '
exposures, and SCs for ¢ancer based on .
slope-factors for oral exposures-and 10~*
individual cancer risk (see Table 3-10).
Because SCs based on RfDs and slope -
factors-are.used as. drm.kmg ‘water
benchmarks, MCLGs with a value of 0 .
have heen’ dropped as HRS benchmarks.
. ¢ Benchmarks in the surface water
uman food chain threat include FDA
Action. Levels for fish or. shellfsh SCs
+ for non- -cancer effects based on' RiDs for
. oral exposureés, and SCs for cancer -
based on slope factors for oral -
exposures and 1078 mdmdual cancer
risk (see Table +17).
-, * Benchmarks in the. surface water
env 1ronmental .threat mclude AWQC Lo
and Ambient Aquatic. Life Advtsory o
Concentrauons (AALACSs); AALACs o
ill be considered as they-become -
I available (see Table.4<22). - o
‘““\, *. Benchmarks in the soil exposure 'f,;
athway mciude SCs’ for non-cancer
ffects baéed on RfDs for- oral . 1 :
exposures, and SCs for cancer based on”
slope factors for oral exposures and ;0 B
ndividual can&er risk {see Table'5-3}):.
* Benchmarks in the air migration
thway include Nauonal Ambient Au-

~. '+ important and is, in fact, used

e All health-based benchmarks are

.. alternative methods presented should be

-, ! factors for each level. One commenter -

Quahty Standards, Natmnal Emission.
Standards for Hazardous Air Pollutants
(NESHAPs) ‘that are expressed in .
‘ambient concentration units, SCs for
" non-cancer effects based onRfDs for
inhalation exposures, and SCs for |
cancer based on slope factors fot.
‘inhalation exposures and 10~¢individual
‘cancer risk. [(see Table 6-14}. N
Several commenters suggésted
technical refinements for deriving
" health-based benchmarks. Althugh
qualifying information is useful and

‘extensively in ‘the RI/FS process, the
benefits of including such information’in
. the-HRS fnust be balanced agamst its
* limited scope and purpose as well as the -
limited data available to determ(xne )

' concentration at the point of exposure.
" "Consequently, in the final rule:

~.set in reference to the ma;or exposure ;
concern for each pathway or threat {e 8o
' benchmarks in the air migration -
pathway are setinraferenceto . .
‘ inhalation only: benchmarks in drmkmg
water, the human food chain threat,-and
" ‘the soil exposure pathway are set in
. reference to ingestion), .except for .
radionuclides for which external
. exposure is also considered in the soxl
exposure pathway; = )
.« All benchmarks are set’ mreference ‘
Ao uniform exposure assumptions that "
. are consistent with RI/FS procedures
" (e.g.. water consumption is assumed to .
‘be‘two liters per day; body weaght is
assumed to be 70 kg);

e State water quality standards ax\d
other State or'local regulatlons are not
~ included : as benchmarks because they -

_ would introduce regional variation in
- the’'HRS;
-+ A hierarchy has been developed fo
provide a single berichmark
. concentration for each hazardous
-~ substance by pathway and threat; and
Ce Quahtatwe weaght-of-evxdence is
not.used in deriving SCs for carcinogens.

In"the NPRM, EPA requested

- comments on how many tiers (levels) of

* actual contamination to consider' when -
wexghtmg populations. relatlve to
. bénchmarks (i.e., which of three .

B adopted) EPA received two comments °
~on this issue and three related -
.comments" regardmg the weighting

supported Alternative 2 (i.¢., use of two'
.-levels of observed contamination and
one level of potential contamination)..
- Another commenter suggested that
-Level Il and Level HI concentrahons be' .
" combmed to include the range of -
. contaminant levels above background, -
but below, heaith-based benchmarks. A
* third commenter suggested that the '

T § |

 factor is mappropnate because it'is.
~ excessively conserv ative-and difficult to

"1077, populaticns éxposed to Level 1 -
-concentratioris should not be consxdered,; )
" inthe populatlon category of drmk!ng

‘of threat). Thesé three tiers are uséd-to - ‘,
- . agsign-values-to both the nearest
" individual {for well or intake) and the

- ‘weighted.

.approach, particularly when applied to
: drinking water-standards {i.e., MCLs), -

: wexghtmg factors for each level be RS
'reconsxdered Afourth commenter .

suggested that Y1000 0f a benchmark‘?’; '

detect. The fifth commenter suggested ‘

“that because Level HI represents: . - ., N

concentrations with cancer risks below

water threats. " ST
EPA condiicted a number ot' anatyses -

~ on the subject of benchmark ti ers-and -
* has dropped Level Il contaminaton.’In

‘the finat rule, Level I ¢ontamination is-

“defined as cohcentration levels for " .

. tafgets which meet the criteria for aetual h

- contamination (see § 2.5 of the final .~
. “rule}'and dre at or above medta-specxfxc L
- -benchimark levels: Level I
.’ tontamination is defined as
_concentration levels for targets whxch
-either meet the criteria for actual- :
. contamination but are less than medxa-\ o

specific benchmarks, of meet the criteria - -
for actual.contamination based on du'ect o
observatxon' and potential

+ " contamination is defined as targets that'-, :
" are potentially subject to releases (i.e.,
. targets that are not associated with -

- actual contamination for that pathway o

W" o

population factors. As a result of EFA’s

- “analyses of benchmark issues, the . ', .
“weighting assigned to Level T'and Level .

I contamination has been changed and
made consistent across pathways. For

- 'example, Level1 populations are niow -
- multiplied by a factor of 10 in all
 pathways. As in the proposed rule,
" potentially contaminated. populations. -
: and nearest individuals (or wells or

mtakes) are distance or dxlutmn ,‘ .

The proposed rule summed the ratms .

- of all hazardous substarices to. their.

individual benchmarks as a means of
- defining the level of actual

‘contammatxon. and EPA. requésted

comments.on the appropriateness of this-

. approach to scoring muitiple- substances
" detected in drmkmg water..Of the 10

éomments in response to this proposal, -
nine strongly opposed the proposed

MCLGs, and noncarcinogens. One "
commenter supported%he proposed

.approach.’

.EPA’has dec1ded to retain the
summing of ratios of hazardous U
substances to.their individual . Ty

. benchmarks, but.in a mochfxed form. The -

final rile sums measures of carcmogemc )
and noncarcmogemc ‘effects separateiy

S AR
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concentratwns specxﬁed in- regulatory

- limits (e.g- NAAQS; MCLS, or FDA .

- 2 \Act:on Levels) are not included in the

summmg algonthm EPA recognizes that
. a thore precise estimate of relative risk
~ would be_obtdined by’ summing the

' ratios ofthazardous substances to their

!

‘. programis. Three'‘commenters s

3 individual cancer risk level: Oné"

mdmdual RID-based concentrations by '

- segregatingsubstances according to .

- imajor effect, target organ, and :
~ mechanism of action. In fact-sucha '
segreganon is recommended during the:
bwever, health-based .
" benchmarks are used in the HRSto
~provide a higher weight to.populations. :

" éxposed to hazardous substances at

" levels that might result in adverse health -
‘effects. As a conseguence, EPA beheves
* that-use of the summed ratios of - g

" hazardous sybstances within pathways :

77 and threats to their individual RfD- =
o _based benchmark levels i is appropnate

for the screening purpose of the HRS.
EPA px‘oposedK and solicited commems
on a\range of 107*t0 1077 for mdwxdual
- cancer risk levels of concern in

' establishing levels of actual

" contamination with respect to health--
.-based benchmarks. EPA received eight

~_ comments concerning { this risk range.

Four commenters suggested | restnctmg
‘thé range td 10~ to*10™% primarily °
because this-range'would be consxstent
. with risk levels identified in the NCP -
and used by otherEPA regnlatory >

“SCs for carcinogens should b

. commenter stated that 10™4to 1077 * -
generally is the risk range considered for
" Superfurid response. The final nile-
dehnes only two levels of actual

. cofitamination: sxgmt“ cantly above ‘
. Background'and equal to or above
* benchmark. and significantly. above
background but less than benchrark.
. When an applicable or relevantand
approprxale reqmrement does not’ exx'st
for a carcinogen., EPA selects remedies
resuhmg in- cumulative risks that fall

. . within a range of 10™*f0 10~*

mcremental individual lifetime cancer

potency mformahon. EPA has selected

“ 'the 10~ ‘screenmg risk.level in defnmg .

the HRS benchmark-level for’ caricer’ ‘fisk
- ‘because. it is the lower end of the cancer
risk range {i.e., 10" *t0 1079 identified i in.-

\ the NCP and used by other EPA
-* regulatory programs. ‘
- . Two commenters ob)ected to-

.assigning releases of substances wuh no.
‘benchmarks to Level II s a default
‘value. Orie suggested assigning

unkn0wns to Level 11l because,

" substances that are frequently released
- or are known or 'suspected.to. cause .| -
health problems- ‘are studxed before o

~

those that are not. The other obyected
,*because “the absence of data is not

data.”
'Because EPA has decxded to adopt a ¢
benchmark systerh incorporating oniy

" two levels of actual contamination, the

. default level is Level I1. If none of the

hazardous;ubstances eligible to be:
evaluated at a sampling location has an.
applicable benchmark, but actual

' . contamination has been’ established. the
‘actual contamination'at the. Iocahon is

assigned to Level I

N I Use Factors

The proposed HRS mcluded factors to.
- assign values to uses of potentially
affected resources in the three mlgratxon

’ pathways ground ‘water use (dnnkmg

.. oneachof these factors, The

_.the ground water.use factor, some -
. commenters asserted-that,the HRS"

- risk based on the use of ‘teliable cancer -

" changes in how resource uses are

"- redundant wjth population factors. Te
-avoid redundancy with human health

‘water and other) in'the ground water’

migration-pathway. drmkmg water and .

_other use and fishery use in the surface -

water rmgranon pathway. and land. use
in the air migration pathway..
'EPA received a number 6f comments o

commenters raised specnﬁc objectxons to
distinctions drawn among. various -

- potential uses and to the weights
assigned to those uses. For example, for-

should not delineate between private

- and public water supply contammatxon
‘For the surface wateruse factors, a
.. _commenter recommended a range of-
. “assigned values for irrigationof - . .
‘commercial food'or forage crops

because of variations in rates of uptake . -
e tati ¥ up : used or is usable but not used’for . .

of hazardous subistances. For the land

"~ use factor, two.commenters urged giving.

greater consideration to institutional”

. Jand use becausé of the sensitive
" ... populations that would be exposed. '

NRS

‘Partly in Tesponse to these comments.

v

and in an effort:to simplify the’HRS, ' "
. EPA has substantially revised the "
* method of incorporating resource use
" information in targets factor. categones
""The field test indicated that collecting

data on-each of the use factors mvolved
considerable éffort at many sites: In "

: addition, because of weighting factors -
- applied fo potentially contaminated
" populations, at sites ‘with no actual ’

contamination.: use factors were
‘contributing more to the targets value-
than were large populations. As some
commenters pointed out, the use factors’
mixed concerns about human health -
‘with concerns about the, value of the
resource and, therefore, were - partially’

concemns a8 evaluated through the  ~
populatlon factor. EPA has made ma]or

evaluated and scored in the final rule.

:

S ST AL

* ' if the surface water is designated by a’

N

In each mlgrahon pathwav. the use
factors have been replaced bva -

‘. resources: factor that assigns values’ to.:
resources appropnate for'the pathwa v. ~'
In addition. a resources factor hds been

added to the soil exposure pathway. The . -

Tesources factor fora pathwayis -
-.assigned a maximum of five’ points if -

any of the resource uses for that ~

) ‘pathway exists within the farget

distance limit in the ground water or
surfdce water migration paﬂmay within
one-half mile of a source in the air -
migration pathway, or ‘within an area of
observed contamination in’ ‘the soil.

-exposure pathway 'If none of the uses

exists, the factor is assrgned a \alue of
0‘ . A

The resources factor in the’ ground
water migration. pathway assignsa

- value of 5 for wells supplying water for

irrigation of comrtiercial food or -

_ éommercial forage crops { fzve-acre

minimum), watering of. commerclal

. livéstock, 4s an ingredient in " --

.commercial food preparation, or as a
supply for commercial aguaculture or for:

"a-major or desxgnated water recreation.

- area {excluding drinking water use}—-for
. example, water parks {see §3.33). A
. value of 5 is also assigned if the water in_

the' aquer is usable for dnnlang water. "

: but not used. .

The Tesources. factor in the drmkx\no o

: ‘water threat of the surface water

migration pathway assigns'a value of '5

;

State for’ drinking water use but not.

drinking water. In addition. pomts may

‘be assigned for intakes ‘supplying water’
for irrigation of commercxal food or.

commercial forage crops (five-acre ~
~’minimum), watering of commercial .
livestock, as an mgredlent in ro

- commercial food preparation, or if the .
- water body is used as a majoror - °

designated-water recreation area (see

. §4.1.2.3.3). The fishery use factor has
"been deleted o avond doubxe countma L
—of ﬁshenes -

In the air migration pathway Lhe o

. resources factor i$ assigned a value of 5.

if there is commiercial agrxculture or |

. commercial silviculture: or a major or
"designated récreation area within a ‘half
‘mile of a source {see § 6.3.3). The.

distance.of orie-half mile for the

. agricultural. silvicultural, and -
. ‘recreational areas was determined by -
' the distance weighting factors’ for.the: air -
"+ migration pathway, which reflect the.,
- rapid diminishing of air coritaminant’

concentranons beyond one-half mile
from a source. Therefore resources

. beyond th:s distance are not. consxdered

in this pathway - Lo

5
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. A resourcn.s factor has aiso been
" added to the resident. population threat
. of the soil expostre pathway\'l'he factor
" is dssigned a value of 3.if thereis '
" icommercial agnculmre commercial
“silviculture; or commercial livestock
_production of grazing on amarea of
‘observed contamination at the site.

A Sensm ve Envxranments

- The proposed rule expanded the list ot‘
. §efisitive erivironments cofsiderably
_and.for the surface water and air . -~ .
'pathways counted all sensitive

, etiviroriments within the target:( -distance
imit. rather than just-the one. with.the -
-highest. assxgned value: forthe seit

. evposure pathway, only the sensitive
environment assigned the highest value
was courited. Potentially contaminated -
‘sensitive:énvironments weére distance/
. .dilution’ welghted in the surface water,
_‘envxronmemal threet. actual - .
contamination. of sensitive. envxronments"

Ve

- »erologmal based benchmarks.

- EPA teceivedrelatively few
-cornments on issues related to sensitive
environsents. However, participants in: -
the field test requested cianﬂcatlon of

- three categories of sensitive. e ‘
* environments involving spawning areas. v
" mugratory pathways. and feeding areas
~ - ¢ritical for the maintenance of a fish .

. species within a river system; coastal
;g embaymeot. ot estuary In particular.
critical migratory pathways and

areas were difficult to identify and
snemed 'to provide little discrimination .
among surface waters in some ‘ardas of

s fry.

EPA has redeﬁ.ned crmcai spawmng
,areas to mclude shellfish beds. and has
limited the areas to those. used for
intense or concentrated spawnmg by 8
> given species. Critical migratory -
pathiways:and feeding areas have been 3
_combined into a single category and -
limited to anadromous fish {i.e., fish that
‘ascend from the ocean to spawn), which -
‘face special problems in migrating :
substantial distances between the ocean
and their spawnifg areas. These feeding

" areas in which the’ fish spemd extended -
periods of time. Examples includa areas
where juveniles of anadrosous species.
o feed for. prolonged periods (e.g.. weeks) -
' 'as they prepare. to migrate from fresh
_water to the ocean..and holdmg dreas .
:along the adult rmgratory pathways.
;’Terresmel areas used for breeding by’
arge or dense aggregations,of .
}'ertebrates {e.g.. heron rookery sea lion'
hreeding beach) have been added to the"
. ‘list of sensitive environments to-parallel
- the’ spawmng areas listed for fish
".species. Water segments designated by
© 3 State .as not attammg toxic water ‘

- {see §8.3.4); in the surface water.
- migration pathway, wetlands are "

"contamination (sea § 4.1.4.31).

.~ areas are further restrictedifo only those

: 'q’xahty standards have been removed

. because these environments are already

“degraded and thus are not analogous to

the other sensitive environments listed:

- - Also. the assigned value for State .

- designated areas for protection'or
maintenance of- aquatic life has, been

' changed from 50 poirits to'5 points (see -

!

Table 4-23 in final rule} to be consistent
with the points assigned under the '

_resources factor for State designated

areas for drinking water use.
Inresponse to public comment, .

- National Monuments have been added
to the 100-point category on the list of
terrestrial sensitive environments

. considered under the soil exposure

pathway. “State designated natural

- areas™ and “particilar areas, relatively .

‘'small in size. important to the *

" maintenance of unique biotis .,
communities™ were also added jo the - -
list of terrestrial sensitive environments

- in response to public comment. These -

- latter twg categories were already. .
- ¢nngidered in the air and surface water’
‘pathway evaluation of sensitive

environments. (See Tablé 5-5.) :

" The method for evaluating wetlands
has been revised, partially because
participants in the field test had

dxfﬁculty)dentxfymg discrete we!lande. :

Some wetlands were patchy and could

- be classified as one large or many small
~wetlands. Other wetlands were divided .
- by rivers or roads, or changed from one

type of wetland to another, making it -

unclear whether more than one wetland -

should be counted, To eliminate’these

E -difficulties, wetlands are now evaluated

. on'the basis of size and level of "~
contamination. In the air migration

_ pathway, wetlands are evaluated based

on acreage and level of contamination .

evaluated by linear frontage along the
-surface water hazardqus substance .
‘migration path and level of '

Disunguuhmg among wsdands on the
should improve the discriminating -

ability of the sensitive’ environments
factor. In the drier portions of the

- country, where even small wetlands

(e.g.. prairie potholes) are very
xmportam. small wetiands miay also
quahfy as’ partxcular areas, relatively

- small'in size. important to the .
maintensnce of unique biotic

communities.”
Sensitive environments other than

wetlands are not evaluated on the basis. .
. approach for ground water flow

of size for several reasons. Most other
HRS sensitive érivironments tend to be'

less common and less widely distnbutedp
i nadonglly than wetlands {e.g.. ses. EPA’ s

1989 Freld Test of the Pmposed Rewsed

o all available data should be used when " *
"' scoring a site. Several cited the tiered . <
" approach to hazardous waste quanmy Lo
" as a model that could be:applied'to ~

" gther. factorl. Under this method. where

. -data are available. they would be uded:-
where data are not. avaxlable defaults or. -
. /more generahzed approaches would be

HRS) and. herefore, thexr numbers and R

.boundaries tend fo be easier to adennfy h

f In additior. the value of many! sengitive
envxronmenuumdependem‘of sizerfor. .
* example, the size of & critical habitatof .
" an endangered spemes may vary solely o
- dué to the type 'of species present.

. Furthermore, potential or actual’

~ contamination of even a smail pomon of
maiy sengitive: environments—{or-

 example, a wildlife refuge—tends to be
' viewed as unacceptable. ' -

* An ecosystem bioaccumulation
potenoal factor has’ ‘been addedito the”
waste characteristics factor category of

. the surface water env:ronmental threat -
. in response td comments that hazardous

substances that demonstrate an ablhty
. to bind to sedments end/ orto ;-

‘bioaecumulate {é.g:, PCBS. mercury) tend
- to-pase the greatest long-term threats o’

: aquatxc organisms. The accumulation of
. hnzardous substances in the aquatic -

. food chain can result in adverse effects.

in aquatic species and in-other. emmals
that ingest.aquatic species (e.g..

. waterfowl). The ecosystem L
- bioaccumulation potential factor dlffers v

slightly from the bicaccumulation ' * '
potential factor in the human food chain
threat, primarily iri that all BCF:data are

f'considered in deriving it and not just

BCF data for human food cham

"organisms: o .

The EPA ambient aqnaho life.

. _edvisoryooueentrsﬁons (AALAC:) ha;,e e
dded

data hierarchy used:
stem toxicity value

‘ L]
?(ses § 4.1.4.2.1.1). The Natural Hentage .
' Program, altermative sensitive _ . |
" environment rating factors have beeri *
- removed from the rule because of

problems that arose during the field L
tests; field test participants found that o

. the availability of mfonuation varied -

substantially among States. However.a '

;" Natural Heritage Program Deta Center
.can assist in 1denofymg many of the

senisitive environment types listed m L

© Tables 4-23and 55
_basis of size and level.of contamination

K. Use of Ava:lable Data » .
A number of commenters ‘stated !hat

applied. Several commenters” . .
specifically suggested using. ths :

direction and for scoring mining-sites: ** -

- These commenters argued that it would .

be less expensive and time-cpnsuming

to use avallable data when scanng a site;

B S RN
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thane o wan anhl the: remedxal ,
investigation- to conslder the addmonal
~ . ¥information. -
w2 EPA considered mndxfymg the HRS to
‘allow the use of addittonal data. but -
. .detérmined that furtber expanding the -
© !’ FRS to account fofhying levels of
' data availability:is isconsistent with the
- HRS's folé-as an initial sereening toct.
" Adding tiers to various factors o
. accommodate the use of ail available- -
data would makethe HRS conmderably
. : more difficult to apply and cuuld lesd to,
- substantial inconsistencies it how sites
. -areinvestigated and evalvated. EPA
~ Regions and States wouid have to.
. detez:mum for édch set of data )
' 'presented, whether the data quahty was
godd enough for the data tg-be . '
.- considered..Debates over decisions.on -
.~ data quality could delay scoring and.
e ultimately, delay cléanup atsites.. .
.- Theréfore, the Agency betieves that. the ‘
. limited use of tiers in tie fimal HRS -
41 represents a reasonable tradeoff
. between the need to limit the

‘to accommodate nsk—related

.7 scope of a:site inspection,
oL Ground Watér Migration Pat.hway

o Tﬁe pwposed rule included a number
i of significant changes in the ground
-7 water migration pathway: new ‘
T hydmgeologzc factors were added. B

2 *,*

walter wells.

- 4 _complexity of the system and.the desire :
: S t.nhnes and professmnal engineers. The .

- information that is generally cutside thé '

populanom were dutance umshted
unless exposéd to actuat contamination:
‘a ‘maximally exposed individual (MET}

- factor was added: the target distance -
!umtwas axtended: a’mobility factoe.

~ was added and combined with toxicity: .
and a weilhead prutecnon area factor

was added. Figure 5 shows the prcposed
ground water migration pathway and-
 the final rule pathway. - :

- Ground water flow direction. Nelther
the original HRS nor the propused HRS. -

. directly considered ground water ﬂow -

direction in evaluating targets. The

proposed HRS indirectly ¢ considered .-

- ground water flow direction by -

wexghnng populauons baseéd on actual

dnd potential contamxnatmn of drmkmg
EPA received 50 1etten fmm hy

cammenters on this issue; 27 letters

responded to the ANPRM..21 to the :

" NPRM. and two to the field test'report.

Commenters included exght States, Lhree /
. Federal agencies, the mining,. peu'oleum. ‘

chemical and cement industries,

- commenters supported ‘the consideration.’
of ground watér flow direction data, at-

least in some circumstances.. Numerous -

'commenters urged the use of ground. .’
water flow direction data whea they’ are
" either avaiiable or easxly obtained. They
suggested several methods to. .

mcorporate flow" dxrectxon. mcludmg:

_ levels &t weils. and noting the presenca .

"o C.onsldennguse ofa radxai xmpact

" ares when directional release routes car

be determined. Omy a half circle witha .

" three-mile radius- for the downgradient
- portion (and & belEmile tadius for the °

regt of the circle) should be cormdered
when'
. W leferenna!ms between upgradxent .

~ and downgradient areas using - ,
. topographic maps, evaluating 1 water ‘

of major surface water'badies:

- _» Expending the efort to cbtain.’

. accurate data and considering selected
‘upgradient locations as & precaution

, dgainst unanticipated anomalies:

"« Excluding drinking water wells -

: where analym:al data prove no

“ gontamination’is presentt .. .
‘e Having'a" ‘professional” review '

-, available mformauon and condm:t a site

visit:

O Using a»adable ﬂaw chrecnon data )
and developing ragmﬂy based-

defauits when no data are avmlabié
_ ¢ Installing piezometers to deterxmne

. flow diréctfen in the PA/SI phase anid
“when oo g'oand water ﬂow data are

available: -

L. lncorponnng gmund water flow
direction into the “depth to aquifer™ and

distance tnnearest well/ poptdanon ‘
- served” scores:and - s
¢ Affording respomzble part:es the.

) ,-opponumtytodetemnne ﬂow dxrectxon. -
, mmm o

~
[N
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Connnenters :uggested that data an

'smund water flow are either. readily -

R . ayailable'or can be easily obtained at -

.~ réasonable cost and. 4re no mare..
 imptecise than other aspects of the HRS.

= :, ' ‘Somie commenters-atated that the level

. of effort required téestimate the |-

direction of ground water flow isnio’ )

- greater than that required to determine -
" ‘other hyd:ogeoioglc parameters m the
“HRS.,

_EPA revxewed a range. of opnons for,

' considering ground water flow direction -
in evaluating targets. For the reasons

O -discussed above ander “IJse of

- Available Data.” the Agency decided
" 'thatit wasnot feasible toadopt a tiered -
"' ‘approach in the targets factors for

) "eveluaung ground water flow direction.’

- EPA does not agree that increased ;

" " accuracy warrants the iricreased

complexity of acccunnng for gmund

. water flow direction, because this-level

N of accuracy is not requn-ed fora. - -

" is no more difficult than determining.
. -other ground water factors. Aquifer’

- well as hydraulic conduétivity and -

* 7. screening tool that is intended to dssess ©
* . relative risk. This level of accuracy, -

howeyver, is needed to determine the

- extent of remedial action and, therefore,’
i |s appropr;late at the time of the RI
" EPA disagrees with the argument that,

deterrmmng ground water flow direction

interconfiections and disconnnmﬁes as'

R depth to aquifer, which are evaluated in

- the
. are unhkely to change over the short- -

final tule; are geologic features that

i term.In'contrast, ground water flow - -

R dxrectioncanbomﬂnenced by factors

‘such as seasonal flows and pumping

~~--Vfrom well fields. In addition, the ground -
. water flow direction may be different in
. each aquifer at the site. and the .
" .direction of hazardous substance
o mlgration is'not always the same as the

~ -+ direction'of ground water flow.

' Therefore. data on ground water flow.
direction would need to'be considerably, -
- more extenswe than would the data’.

o . required to documcnt the other .

. " hydrogeologic factors. EPA nota that in' ‘
' -,‘theﬁnelrula.mn)ﬂthc -

“hydrogeologic factoss ennnidaered he\)e ¢

< beert simplified atd the sorptive ‘
-.capacity factor his been dropped. EPA

"' ‘talso notes that ground water flow -

- direction' was not identified in SARA'as

L A portion of the HRS requiring further

- flow direction was riot considered in: the
ongxpal HRS and the Agency .{ad - ‘
" received criticism similar to the above

;. commerts prior to enactment cf SARA.

: ‘consider ground water flow direction

Although'the final rule does not -

du‘ect!y in eévaluating targets..it-does

" consider flow dxrectmn mdu‘ectly in the '

‘interconniactions were given in the

,proposed rule. This information includes -
literature oz well logs indicating thatno .-
- lower relative hydraulic conductivity

L method used to evaluate target
" populations. If wells have not been.
contaminated by the site, as the

commenters dssume upgradient weils

" would not be, the population drawmg
from those weils is distance weighted

and. thus, populations drawing from- !he

_wells would have to be. substanﬁal

before a large number of points conld 'be

-assigned. Moreover. in addition to

providing a measure of the populaﬁori at

. risk from the site, the target factors .

afford a measure of the value of the.

. ground water resources in the area of .
" the site and of the potentiai n

for
expanded uses of the ground water
Aquermtemannectxona Agquifer

- interconnections facilitate the-transfer’
" of ground water or hazardous

substances between aquifers. The ﬁnal
rule speaﬁes that if aquifer

_interconnections occur within two- miles

~ of the'sources at the site (or within areas
‘of observed ground watet contamination
attributed to sources at the site that -

extend beyond two miles ffom the

" sources), the interconnected aquifers are
‘treated as & single aquifer for the -

purpases of scoring the site. Thus, for’
example; when an observed release toa -
shallow aquifer has been identiﬁed,

" targets using deeper aquifers - -
" interconnected to the shallow. n?mfer» ’
_areincluded in the evaluation

combined aquifer. This approachis -

- common to the griginal as weil as the 1‘
- revised HRS, .

In practiu. EPA hu found that

necessary to continue that eppmnch.

“  Exampies of the types of informanon

useful in identifying aquer

layer or-confiring layer separites | the -

- aquifers being assesséd (e.g.. presence
“of a layer with'a hydraalic conductivity -

" lower by two or moreorders of -

_examination; even though-ground water =

magnitude); literature or well logs:
indicating that a lower relative :
‘hydraulic conductivity layer or conﬁmng
layer separating the aquifers is not .

* continuous through the two-mile radius -
- (l.e., hydrogeologlc interconnections

between the aquifers are identiffed); -
evidence that withdrawals of watee -
from one aqu:fer {e. 8. pumpmg tests.

. comments on these factors, in addxtion
"’ to geseral coniments on evaluetmg T
- ground water potential to releese in .
N mponntotheANPRM
‘studies in the feld to determine whethez .
* aquifers.are interconnectad in the
; vunmtyofl nuwﬂlsnmﬂyrequm :
resources more consistent with remedial -
investigations than Sis, especislly where
. installation of deep wells is necéssary to
. conduct aquifer testing: Thus, EPA has
. in the past mliadhmdyona:dsnng
" information to maké such
determinations and the Agency ﬁnds n
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aquer tests. well’ tests) affect water
" levels in: another aquifer: and observed .

.~ migration of any constituents from one -

aquifer to another within two.miles. For’

- this last type of information, the - .-

'mechanism of vertical migration does
not have to be defined, and the: o
constituents donot havetobe .« ..
attributable to the site being evaluated. .

- Other mechanisms that can cause

interconnection (e.g. boreholes, mining...

_activities, faults, etc.) will alsa be " |
considered. While the descriptwe text

has been removed from the rule, the *

. approaches mentioned in the proposed
“mlewxllbeusedinmahngaquer ‘
« intetconnection determmatxons In.

" general, EPA will'base such - ‘

determinations on the best mformeuon

* available: in the absence of definitive,
" studies and where costs of field studies -
are pmb.lbmve, the Agency will rely on:

. expert opinion {e.g., U.S. Geclogical -
* Survey staff or State geologists). In ﬂie

absence of such information. EPA -
assumes that aquifers are not- L

. mterconnected.

* Ground water potsntial to release
factors. EPA proposed replacing the - -~ |
depth to the  aquifer of concem and .
permeability factors of the' original HRS

- with depth to aquifer/hydraulic,

‘conductivity and sorptive capacxty
- factors. EPA received. mora than 75 :

Several commenters supported . -
consideration of depth to. aquer e
‘evaluating the ground water migratiofn
pathway. One commenter stated that
use of a depth to equerihydrauhc
conductivity matrix, which was .

' intended to refléct travel time to ground:

witsr, was an improvement over
considering thesa two parameters. , - N
mdiwdully ‘and additively. Concerns
waere raised. However, about how to
‘determine dep& to aquifer. In addition. .

" commentsts statad that the two-mile .,
" “radias for evaluating hydmgeologxc

factors should be extended to. four miles.,
whils others commented that the
‘distance should be measured from
vertical points as near ta the source: as.’

“possible. - ¢

Commenters generally supported the
propesai to include: hydrauhc '

- conductivity, although many beliéved
 that the proposed method was too.

_ complicated: several commenters

' suggested that thedingle igast ~

conductivelayer(s) should be used.
Another concern was the tuck of data ,
for determmmg hydraulic co nducnv;ty
One commenter stated that unless data
can confirm that rhe 2c nlnq c <xrata ,




"mn mm/v‘ﬁ.

| ."“exmawummmd‘

g ‘datl md mfgnen
s ‘xnthemawmkdzmor g

. hydnutic conductivity amang tfxa o
© . varidus geologital layers below the sife.

o detsﬂzdcﬁaugh ]
*  ‘and site-specidic information should be

. “the facturm an

- ‘v:';"»' field test renlt:, EPA exsmined the

; jthrn—kcnhida-u.(s«!zm-ﬂ
- Table.37 of the finsl rale.)
Tocudomﬂﬁ&uwm
" - the tavel tme fctor o the leest:
- ,condncﬁw lwyerisk usi.-n &cgnd
oE:imphﬁ:dcn..d:-‘
 + sorptive. mw-m‘y
" The propocedmhmwﬂlhdt

Na. 241. I Frﬁiy.‘l

‘BMMIWM
is ighly

s Consideration of actual travel tuna .

*- Anl agsumption of maximuym.

‘More thani 20 comments wers received

~ on the sorptive capacity factor, but there
- was litle cons
' commentess. Afum roﬂ:ommen(eﬂ .

efisus among the.

h tor should be added,

ﬁd that more waste-

requjred. Otirer commmeriters agreed hat -
miprovet ent.b:taaid
that sorptive’ capacm' shoatd be -

' dropped becanse the waste- and site:
- .gpecific’ information: needed foram -
o accm‘emhaﬂoncamatbew!eded
d}lllhr?lm ¥ng p A

©+F thati wutevcumpexnpmedud
L1 should be

. Others said -

Bandenthmeom:uddn

" thickness of the lowest

conductivity hyu( 8) with.at Joaet 8 -

.‘ /,

" akgaifer alnndluﬁy rsflects .
x geochemdnuxhﬁu

. -contaminated
themmdzmﬂmﬂm‘!smﬂac
- remeuomemmm

. n-wammm

B using a!lhyoum&umn&
resxinining

the aquider. bn tinie iaclew,
"EPA conciuded thet deptis 1o squiferie

" one of the meier parameiors affociing
) mm.ammawmu

HRS ramges fos s faclor: Depth 0.

mecanioms
mﬁcmhngemme&d
mechanisms

' of these retasdation

' increnses as tha depth o aquifes
increasss. Al the Mtuﬂmm

" only the layarts) of lowast hydsaulic
_conductivity dacressed the calsuhwd

. sorbent content batwess 10 and 99-
‘percent. For, these reaecas. EPAbas
decided to tepface the sarpiive capacity
facter with a depth to aguifez factor. -
(See § 3.1. LSandTabIe 3:5of the ﬁnai
mle]. .

o M Surface Wwﬂigmdonmy

" The pfcposed rule made mafor -
'changes to the evaluation of refeases ot
" threatened releuses to surfucs water.

;,The pathway was divided nto four

threats: drinking water, humana food

 chrar, recreationst ose. and
environmental. Other changes fm‘.fudad

condderaﬂon of ffood

of pe avertand fow: addittomof -

dilutiery weights for pu!enﬂdy

‘evaluation of human food chafe -

to:ddtyfm pom ‘. .
dcditen of )

mmﬁ:ﬂyb

R avaluanlnmil-uhlmnd

. dvsn 8 3 N, U :ad&.d:-c:bdym«l

z condiscavity facier ‘wuumnannn

‘ hasb«-wm.mm

‘;;travelnmz.'tiahwns h

: :mtxuchhhy&ldcmﬁdrﬁyn‘
hycdraubie

mmmom

the 'rale and the overlend

ﬂwlﬁwdmuumd“ '

surfnavuuﬂmm,'htbc

. final rile.

aca-nwmmmﬂd

: mathumm-

nuﬁmmﬂhm.‘

. drinking wataz.ndthtmdm
.included & recreetionss use tirest in the

nxisce wetsy migrstion ma
companies
mdmm—amm

s

s revisfon

imrof;

‘heavﬁynhmmhu& o
u&oﬁsi’ﬂhm .

ammbmsﬂmm-
wmmmmmw.

‘limited mimber of recreation areas . .
sirowid be considered. Two commenters .
'wmlﬁmjmendnmdm_
: 'andcnm:ugnaéthq e
tacteationel wees: bnanszdendhotherc-ﬂ .
pathwyvunel :

EPA’s feld test ﬁ'rdfcate\d that’ the

" recreatfonalse direat evaluation was
Jacmphxfctﬂ!tspnrposesand.a! e

the same tinte, was not very accarate. . R

" Several fleld test particfpants
_ comménted that the recreation tatget— -
- popidation was Efftcult to evaluate’ an:! S

that the approsch for'determining

population was inaccurale and time- ‘t;‘ o
‘conseming In In add¥tion, the population -

factnr dﬁ not prqvxdg l}eamnﬁu!

I8

Sscminn gl

Sat ramps. pmc :
&stanu limit could

probh‘-a ouiuhng targets:! The '

. 'Agency mﬂd comseents on refiang

these calcaietions D8 alternalive

o ‘appmchnmmred and EPA -
dxéndﬁ.nﬁ,mhhahemnuvn. o

mmm

"
&
%
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Conmentera mggested that data on

CL ,ground water flow are either readily -

- available or can be easily obtained at .
. reasonable cost and are no mdre T
Ll :mprecxae than. othcupecu of the HRS.:
| .Some commenters-gtated that the level

of effort requu'ed buﬂmate the

T direction of ground water flow is no-
- . 'greatef-than that' required to determme

other hydmgeologlc parameters in'the -

" HRS. |

~EPA reviewed a range of opuons for+:

: j'coxmdem'tg ground water flow dxrecuon

in.evaluating targets. For: the reasons

discussed above ander “Use of .
. ‘Avaxlable Data,” the Agency dec:ded
- that it was not feasible to adopt a txered
* * approachin the targets factors for
+ " evaluating ground water flow dn'ec’uon
. EPA doe’s not agree that increased -

accuracy warrants the increased

~ -complexity of dccounting for ground -

water flow direction, because d'us level

7 of accuracy is not reqmred fora -
" screening tool that is intended to dssess’
" relative risk. This level of accurdcy, - - .
- however, is needed to determirie the' .
" - extentof remedial action and, therefore.

is'appropriate at the time of the RL
' EPA-disagrees with the argument that’

- determining ground watet flow direction
- is no-more difficult than detemnmng
S ;(other ground water factors. Aquifer
. interconnections and discontinuities as
Coocwell as. hydraulic conductmty and.
- - depth to aquifer, which are evaluated in -
- the final rule, are. geologic featurea that

are unlikely to chiange over the short- -
term. In contrast, ground water’ flow g j
direction can be influenced by factors -

- - such as'seasonal flows and pumping .
© 7L fromwell fields. In addition, the gmund

water flow direction may be different in

e each aquifer at the site, and the - -
| direction’of hazardous substance -
» migration is not always the same as the .
. direction of ground water flow.. .

~_Therefore, data on ground water flow

g du-ecﬁon would need to be comidmbly
.. . more-extensive than would the dett '

" ‘required to document the other
- . " hydrogeologic factors. EPA riotes that in
* ¢ the final rule manyeé the other ‘

hydrogeologic factoes considered | l;aua ,

" .. .been simplified ahd the sorptive

_ . capacity factor has been dropped.. EPA

- also notes that ground water flow ‘
" ‘direction was not identified in SARA as
- a pertion of the HRS requiring further -

- examination, even though ground water
' flow direction was not considered in the
: ongmal HRS and the Agency had -
. ireceived cri ticism similar to the above .

comments prior ta enactment cf SARA
Although the final rule, does not

-consider ground water flow direction
R directly in evaiuating targets. it does )
O “ consider- ﬂow direction mdxrectly in the ‘

\
=

1

" ‘revised HRS..

method used to. evaluate target = o -
populations. If weils have notbeen ' .

_ contaminated by the site, as the . -
commenters assume upgradient wells
would not be, the population drawing
*-from those wells is distance weighted - '
and. thus, populations drawing from the
" wells would have to be substantial
‘before a large number of points could be -
. assigned. Moreover. in additionito-
 providing a measure of the population at
' risk from the site, the target factors

afford a-measure of the value of the -

- ground water resources in the area of
- the site and of the potential need for

* expanded uses of the ground water.. . !

‘Aquifer-interconnections. Aquer
. interconnections facilitate the transfer -
- of. grourid water or hazardous SN
substances between aquiférs. The, ﬁnai
‘rulé specifies that if aquifer

interconnections occur within twot miles -
. of the sources at the site'(or within areas’

" of abserved ground water contaminanon
‘attributed to sources at the site that”
-extetid beyond two miles from the .’

" sources), the interconnected aquenare

“treated as.a single aquifer for the.
purpases of scoring the site. Thus, for

shallow aquifer has been identified,
targets using deeperaquifers -
interconnected to the shallow. aquifer -

- areincluded in the evaluation of the

* combined aquifer. This approach is-

commontotheoﬂainaluwelluthe
lnpracﬁa.EPAhufomdthat

‘ studxe: in the field to determine whethee

aquifers.are intercoanected inthe -
vu:xmty ofa sita will generally require
‘“resgurces more consistent with mnedial
investigations than Sis, especially where

: mataﬂaﬂonofd«pmlhhneeeutryto

. conduct aquifer tésting. Thus, EPAhas
. water, was an improvement over.

*i considering thess two parameters', - .

- In the;past relisd largely on existing
. information to.make such .

. determinations and the Agency finds u i~
. necessary to continue that approach.

. Examples of the types of infomatmn -
- useful in identifying aquer : DR
interconnections were given'in the .
-proposed rule. This information includes
hteratum or well logs indicating that no -
' lower relative hydraulic conductivity -
. layer or confining layer separates the -
_aquifers being assessed (e.g., presencs.

" of a layer with a hydraulic conducmnty

' lower by two or more orders of
magnitude); literature or well logs
- indicating that a lower relative B
hydrauiic conductivity layeror conﬁmng
.. layer separa!mg the _aquifers Is not-
com\muous through the two-mile radius -
. _{i.e.. hydrogeologic interconnections
between the aquifers are identiflad);.
_.evidence that wnhdrawals of water -
fmlfn‘ one aquifer (e.g.. pumping tests.

o

L s s T AT R £ S s e

aquer tests. well tem) affect water
levels in anather aquifer: and obeerved
‘migration of any constituents from one

. mechanism of verticat migration” does
not have to be defined, and the . .

.- constituents do not have to. be

attributable'to the site betng evaluated.

“ Other mechamsm tbat ‘can éause

.interconnection (e.g., boreholes, muung
_activities, faults. etc.) will also'be -
considered. While the descriptive text
"has been removed from the rule, the
_approaches meritioned in the pmposed
‘rule will be used in making aquifee
interconnection determinations. In -

. general. EPA will base such -

4‘ aquifer to-another within two miles. For
- Lln:luttypeofmformatioe. the - -~

determinations on the best mformauon

" available: in-the absence of definitive -

¢ studiés and where costs.of fietd sh.dxes

are prohibitive, the Agency will'rely on’
~expert opinion (e.g.. U.S. Geological .

. Survey staff or State geologists): In the
"..absence of such mformauon. EPA

assumes that aquifers are not .

. interconnected.

- Ground water potentzal to release )

fpctars. EPA proposed replacing the
example, when an observed release to a o

" -depth to the aquifer of concemn and .
‘permeability factors of tha original HRS
with depth to aquifer/hydraalic . .

©* conductivity and sorptive capacity.
. factors, EPA received more than 75
- '_commeutl on these factors, in addxtion
. to

comments on eveluatmg

: y'the ANPRM.
Several commenters aupponed

g conndcntmn of depth to aquiferin
© ‘evaluating the ground water migration .

pethway. /One commenter stated that
use of a depth to aquifer/hydraulic -
- conductivity matrix. which was: .
intended to reflect travel time to ground

jindividually and additively. Concems

- were raised, however, about how to .

determine depth to aquifer. [n addmon.

* commentsss stuted that the two-mile:

. radins for evaluating hydrogeologxc . .
_factors should be‘exterided to four miles,
_while athars mmmemed that the

+ digtance should be measured from
vertical points as niear ta the’ sourt;e as

- possible. ., - . N

" Commenters generallv supponed the
propesal to include hydrauhc -

- conductivity, aithough many’ believed -

that the proposed method-was too
icomplicated: several commeriters’
suggested that the single least

. conductive layer(s] should beused.’

_Another. concern was the luck of data

" -for determining hydraulic conductivity.:
L One commeriter stated that inless data. -
‘ canconﬁrm that the at (‘olmqu Srrata

A
S .

Y

ter potential to: release m -
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F&dm / ‘Vot. 5& N@. 7.41 FFnday. December Ii ma F Rules and
5.; |ho‘cancermd M m-ny : h"- posxng threats via mehumanfmd chliﬂ. consama hza:dm substance at a e
quahﬁu of recreation areas (.3, | One coinmenter ilated that the S cancentestion level exuedmg the - -
"uniqueness. attractivensss, vnl'ue} _estimation of bioaccumulation - ‘s - FDAAL foe that fubstancs in figh tissue -

- be readily quantified or
:::;:rad‘which u.gmﬁmt

'problems for & m tool. Therefore.
“the recreations] usedimeat has.bees.
removed from the fiaal rule: Instead.
factors celated to récreational use are
bemg included i in the assessment of -

. resourcs factocs'in the'air, surface -

- water, and ground whier migration
pathwayz. {See the discussion of |

* resources factocs above and §§ 3.33.
41.2.3.3.4.2.2.&3.md8.3.30ithcmle)
" ‘Recreational use is also a major

. componant of the cvaluluon of the
attracnveaeul acceuxbihty factor in the
* soil expasure pndlway (see § S22.10f -

. the. rule) : ]
. Human food ¢ cham SARA reqmres a
5 _that EPA consider "theé damage

. “human. foodcham MY !
‘threats to human heaith via tha aquatic

* food chain.
A number of: conmemcn suggwed

- lthal terrestrial food chain threats should ~
* also be evalvated because most of the during
‘ : f‘e!dtatanddttermimddu!&mm

. food eaten it the United States
oﬂghttuoahnd.andthcumstﬂal
humnfmdchmn.thenfum.mon A
thantheaquﬂchnmmfood
cthmuntpeaﬁaﬁymm
" that the HRS should acceant for human
foodchainm&invomugmted
' crops, livestock: and game agimals. One
_“commenter stated that the SARA.
mandatcwmﬂdnotbcfulmleddanly

o aquatichumnnfoodcham thmu were
. evshubd. : :

After cc ng an inves
‘it would'not be practical to include s -

. foodchainthmnuinthc}m&m ‘
. terrestrial food chain is more complex.

o ,and site-specific and is less understood -

‘than the aquatic food chain; and its

‘the relative risks associated with the-
g ‘terrestrial human fnddnin well

“beyond'the capabﬂﬂyo{ 'Y

" systemsuchuthc!‘l.’l’heﬁnnlnﬂa.\

. ‘therefore, does ot separately evaluate

AN ‘terrestrial human food'chain:threats.
- These threats ars, however, considered .

* indirectly under the resources target
components in the air r.mgrauon '
“pathway, ground water migration

pathway., soil exposure pathway. and

" dfinking water threat portion of the -
‘, . surface water mxgxanon pathway.
The proposed le required the

‘ esumd.on of bioaccumulatmn
po(ennilx for hazardoua subttances

“natural resources which-may aﬂ'ecz the' :
ccordingly, ,
- the surfacs water migratian- pathway of .

- the proposed rule included evaluation of .
~ stating that. bioaccurmilation

. poutbk wethods. EPA detersined dnt

" separate evaluation of terrestrial h-:ui' ‘

- characteristics factors that reflect -
" -assessment requires considersbly more
.data. These factors reader evaiuation of

orgamsm from the ﬁshery was, found to

potentials requires excessive time and
‘resources. and that this step should be
. dropped from/the HRS. . .

EPA disagrees and considers the.
bioaccumbulation potentials of kazardous .
. substances to be among the most

_important factors detenmmng the: dégree '

' of human health threat posed by

: . substances via'the human food chain.

, .Substances thiat do not bicaccumulate
- pose less of a threat via the human food
chain than substances that.
- ‘bioaccumulate, ail eise being equal.
Conversely, substances with high -
- bioaccumulation potentials can’ pose
very significant threats via the humax;
- food chain even if they ars only:
moderately toxie, or are present i
modest quantities. EPA believes that
compiling bioaccumulation potential
tables will reduce the effort and -
resources required to score this iactor
EPA recsived several comments
ptential -
" wag not given sufficient weight in the
‘evaluation of humaa food chain ihraaa.
EPA evaluated the use of .
_bioatcumulation potential tht

considerable uncartainty related to ﬂtb
 factor, in part because of major -

- differencas in nptah luodamd.wi&.

. different species in different -
envuonment:.lnaddiﬂm. L

. biocoacentration valoes havs beem
computed for only & few speciss for - -
most substances. In light of this
‘uncertainty, EPA decided that = -

. bioaccusinlation potential should notbe

" given additiona] weight ix the HRS. h :
- addition. as part of the structwrsl -

"* changes discussed in Section IR B. th

' biocaccumulation poteatial factor was
‘moved from the targets | ﬁd‘lm
to the waste characteristics factor
category so that it isevahiated
consistently with the other waste-

exposure. As part of these chnnges. the .

. use of the bioaccumulation potential

factor in'selecting the substance posmg
the greatest hazard aiso has been
thodified.” -

The final rule broadens the deﬁmﬁon -
7 substances meeting the criteria for

- actual contamination of the f\shery
) equal or exceed the benchmdrk

.of actual contamination of the human
food chain by modifying ons criterion
“and adding a new criterion defining
actual contamination. The proposed rule
defined a fishery as actually . - :
contaminated if (1) the fishery was ' ' .

.. closed as a result of contamination and .-
; a substance for which the fishery was
closed had been documented in an *

‘sbserved release from the site, or 2)a
‘tissue sample from a human food chain ~

established by direct observation or is .

B acxualb contaminited fisheries on

and the substance had been docmnentedv '
. inn an obverved releass from the site. In '
bothmnbuta portion of the

o fishery must be within the?boundadecof ‘

thc ebserved release. -
- Under the final rule, the former‘ L
criterion {closed fishery] remains .

 essentially unchanged. The latter o

criterion (tissue contammauonj has "\

" been modified: A fishery is considered

* actuaily contaminated if the -
concentration of a ‘hazardous substanca .

" in tissue of an essentiaily sessile benthic -

human food chain organism from the
" 'watershed is at a level that meets the
criterta for an observed release fromt the’

-~ ‘site and at least'a portion of the fishery .-

is within the boundaries of the observed
release. A new criterion has also'been.

.- added: A fishery is-considered actually .
"' contaminated if a hazardous substance’
" having's bmawmulation potential

factor value of 500 or greater either is -

in an observed release

. present in e surface water or sediment -

- sample at a level that meets the cnterxa

for an observed release from the site .
andatkeutaporuunoitheﬂsheryu
-withia the boundaries of the nbnrred.

"raluu.OnIythcpornouofaﬁsbery R

within the bogndacies of an observed
release is conndered actually ‘
contaminated.

. 'EPA brondamd the: deﬁnmon

basis of field teat resulu. With the mare -
narrow definition in the' prcposed(mle. .

" few actually contaminated ﬁshenew\

were identified because: . -
(1} Closed ﬁdnnex did no( emt at, -

most sitess

(Z)Mrdouubsxanca Lo

mm data from tissues of -

were. avaxlabla for

. applicable organisms
‘only a smhail portion of fisheries: and.~

(3) FDAALS exist for only.a relauvely >

‘ "small number of hazardous substances

“The final ruler also introduces two"'" »
levels of actually contammated fi shenes

or poftions of fisheries:.

o Level L: Applicable when SN
concentrations of site-related hazardous .

concentration levelsestablished in !he B

. final rule based on FDAALS. screening.
. concenkrations corresponding fo |, 4%
‘elevated cancer risks. and screening
- comcenfrations corresponding 10
“elevated chronic. non-cancer {oxicity .
. risks viz oral €xposures. The final rule |

allows'Level | contarunation tobe "
estabhshodbased on haz H‘dﬂu‘l e
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’ cnnfammanon. o

meetmg Lavell criteria. -

‘ descnbeg the procedures for

G bstam:e concenu-atmns i ussue ,
T mples from “organisms other than -
" essentially sessile benthic orgamsmn
£r bs); even though . |
hese gtganisms cannot be ‘wbed to
: ‘estabhsh«obsewed reieasagcr actual

'+ 'The final rule assigns human food
.chain populatmns associated with' Level
1 concentrations tenfold greater weight .
-than those assocxated with Level II

" concentrations. The final rule also

determining, where applicable. the part

of a fishery ‘subject to Level I-

concentrationa, the part sub;ect to Levei

I conicentrations, and/or the part -

* subject to patential- contamination. ‘. -

. .EPA received several comments

. suggesting that, 1o be consistent mth the
- other threats. a maximally exposed

N individual factor should be iricorporated.

‘into the. human food chain threat. The .

. - -Agency agrees, and to. prcmde this

ST comstency the final rule incorporatesa
. maximally exposed individual factor -

'’ {the food chain-individual) into the
..human food chain targets factot -

* -category. As with similgr factorsin

' uother pathways and threats, the food

" chain mdmduai is auzgned points -
-according to the level of contamination.

. ‘Where actual contaminstion.of a fishery

> is documented, the food chain mdivxdual -water body types. Another enmmenur

* factor is assigned 50 points for Level I ,

" and 45'points for Level II concentrations: fish and game officials are prcfcnbla to i

- Where no actual contamination of g

- fishery ia documented. but there'is -

‘documentation of an chserved: release of

* a hazardoussubstance having a:

bmaccumulanon patennal factor: value .

of 500 or greater to.a watershed
containing a fishery within the target

" distance limit, the food chain indiwdual

‘i asslgned a value of 20 pomu. Where

‘ 2y, Apphcabla to-all actuauy’, '
o dontaminated. fisheries (or portions of
i acmally comammated fisheries}): not ;

N f
tkere are ng obsen'ed releBSes to
"sirface water or nio observed release of .
. a hazardous/substance with a

bieaccumulation potential factor valie
of 500 or greater. but a fishery is present

(i.e.. there is a potentially contaminated -
fishery) within the target distance limit. .
thie food chain, individual is assigned
.points ranging from'0 to 20, depending -
on the dilution weight assigned to the

- dssociated surface water body.

"The proposed rile estimated human’ ‘
"food chain production of actua}ly N
~ cmtaminated or potentially

*" " contaminated fisheries based on harvast’ :
~_data or stocking data for those fisheries,

-if available. Where such data were not'
svailable, production estimates were
based on productivity of the surface
water bady or the estimated standing
-crop of aquatic biota in the fisheries.

" The proposed rule included a table of - :

“standing crap default values: for

estimating human food cham produénon :

- of the fishery.
EPA received numerous commeuts ta-
the effect that the standing crop default
table was difficult to use, provided -

_ several different values for some water

" bodies and none for others, and -
provided unreliable data, Several |

_commenters stated.that standing crop

‘values are not an appropriate basis for
. estimating aquatic human food chain -

- production. One commenter pointed out' .

_that standing crop-estimates do not.
,correlate well with huvutfw various .

_stated that'estimates of hmeu from

‘standing crop default values because-
" standing crop is & measurs ofblomu

(wexght of all edibls living. o.rganums in ‘

the water body) mher than )
productivity .

EPA agrees m!h the commeateu. In
the final rule, estimates of fshery -

human food chain production are baud \”

on fish hanaat data (mcluding stochng

S ddta) as opposed to standmg crop dara
_ When nte-speuﬁe data arenot -
"+ available. harvest rates are to'be

estimated based on the average harvest

per unit area for thie pasticular water -
‘body type Gnder assessment and the -
. geographlc areain whxch the water

~body is located. -

* ' .Groundwater dzsbhal'ge to surface
© nater. A uumber of commenters and

~

’

o

field test participants suggested that th)eﬂv et

HRS should consider. the potential

1mpact of ground'y water discharges to'

surface water because: contaminated - . -
_ ground water can be a significant Source :

" of surface water contamination. Field

test participants noted that some sites -

- have no overfand flow route, but surfan:t.

* water can be. contaminated thmugh

grov.md water dxacharges.

.EPA agrees and has ‘added a ground
water ta surface water migration -
‘component to the surface water .
* migration pathway. thum 7 shows Lhe .
- structrre of this component. The surface I
© water migration pathway, ! t.herefore.
now includes two components: The .
overland flow/flood rmgranon B
* component, which retains the structure .

‘of the surface water migration pathway

as proposed (except for the changea

scuued in thi¥ preamble), and the new

. »grmmd ‘water to surface water migrauon
compnnm [Either or both components
‘may be scored: if both are scored., the: ' |
; ,surfau ‘water migration pathway score:
- 'is the highee of the two scores. EPA - .
‘'selected the higher of the two scores
rather than combining them becaa.se.
.scares were combined, the amount of
hazardous substances at the site.

* available to migrate via édch componeiit
would have to be apportioned between

the tylo cumponentx. The site-specific

data needed to determine the :
appropriatc appomomnenz are rarely

avmia le. ;

mmm

~ LT
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s tﬁﬂecb the Eracuon of a hazardous

The ground wa ter to surfaca water
nigration component evaluates three -
thireats: drinking water, bunnn fuod
chdin, and’ enwmnmenui. g
comperient is scored only EMA
portion of the surfacz wataris within.
one mile of any- source at the site that -

could release tu ground water (2} t!lm ‘
; ’_ targets evaluated in the overland' flow/

. .flood migration componem becauxe the '

" two probable points of entry may differ.
‘This approach might allow evaluation of
intakes, fisheries, and sensitive

is no discontinuity. in the'uppermont
;aquxfer bétween the source and the

-portion of the surface. water within one
‘mile of the source; and (3) the bottom of
the surface walter is:at or below the top -
“of ithe aquifer. The target distance Hwmit - :
for the camponenxud.uummdlhc :

‘same way as for'the overland ﬂowl

‘flood component. For-each threat, o
__likelibood 'of release is based on either
"_obsgnved release or pctentml to release:

‘An observed release is estabtished if,
i and only if. there is an observed release
i~ 'tothe uppermost aquifer. while potentxal
: 't reledsa is based.oa :
potemxal to release factors, except that

. waler, -

only the uppermost aquer is,
constdered {See § 4. 2.2.1.2.)

The hazardous waste quannty factor ‘_
.is-cored in the same way it is: J
. the overiand flow/flood uﬂglt!on

‘component, except that only sources. .

, thatcoddrdmtogu.dmnrm U
. considered (see § 4.2.2.2.2). Toxicity, - -

- ground water mobility, and surface . -
- water persistence are considered in
o ueiecting the substance potanﬁlﬂy

pasing the greatest hazard in dfhk!ng '
water {sée §.4.2.2.21), By considering
ground water mobility, the final rule

~ground water to the surface watar body ;

‘For human food chain'and .

.environmental thresis, biowcumuhtion

r—

or scosystem bioaccumulation).

potential is also considered in odd:'
' the substincs potentiaily posing the
, greatuzhmrd (ses § 4232} - e
.. The targets-factors i d:ie componznt
" are evaluated in the same way e -°
targets factors in the overlend Sow/
- flaod mugration. camponnl. aupt ﬁnt
8 dﬂuuon-wmgh! adiustnent is
" ‘combined with the surface water -
_ dilution weights for pcpildaus g
;potentm.y expoud to m
" The dilution-we:ght adj ustment was
* added because the, HRS assumes that .
- hazardous- ‘substances ‘migraie vig .
* ground water in all directions froma -
| usltel Under this assumption, except in.
: tHose instances whers the surfaca water.
-~ body completaly surrounds the site, ou.ly :

"'a portion of the:hazardous eubatancu

" can' be assumed to reach the surface -

".water through the ground water. The

dllutlnn«wezght adjustment gccounts for -
the. pomon of the haurdou: lubmmcu

o assumed to be availablé to mlgrate o
" surface water through ground water.
" The pmbable point of entry is deﬁned as.
- the shortest straight-line distance,
 within tbe aquifar boundaties, from the
sources at the site to the surface water
= body./‘rherdm the sctual targets

considered pray differ somewhat from -

envirooments that may be exposed o

" ‘contamination from a site butare . -,
_ upstream from the point of overland K
flow entry.: -

«».N Sodzxpnmrnfnﬂzwy

‘The ousite exposare ped'mky whn:h

: was added to the HRS in the pmpoaed
" rule; has been reriamed the soil =~ -

exposure pathway in the final rule. The

, pat.hway was primarily designed to
" assess the potential threats posed by -

direct exposurs 10 wastes and -
contammated mrﬁmal materials at e’

dfor site. It'evahuted two threats—the. -
" residemt
_populdtion. In the proposed rule, the
. -resident popuianon threat included
- thres types of targets: High risk ‘

popuistion and the nearby-

population on 8 propesty with ohuned

“ ) - contamination, all other resrdcnu and
.. ‘peaple lmmoladlymon s
»;;property with obeerved centamiostion.
“and terrestrial sensitive environments in
. ‘which there is obéerved centarningtion.,
" Tha pearby population was basedon .
. 'people who live of attend school within
" a ove-mile

! travel digtance sid who did |
not mest the criteria for resident .

 population. Figurs 8 summarizes the
. ‘proposed and final rules. '

‘A pumber.of commentsrs’ n;pported
the inclusion of the pathway, but raised

'hm nhnd to h evaluation. For

enmplc. commenters objected to .
the werte churscteristies
factor category ‘salaly on toxicity. Three

: commcntmab‘fecmdtnundﬁng:hchigh
ﬂskpovd:ﬁuwdd&amd.m
". Other commentsts stated that

cnlh:dng
dats on the high risk population would
be difficuit. A mumber of cooznenters -

" questioned how.the onsite ares and ares’
" of-contamination would be defined end

~how nccessxblhty of ﬁu sitmwas:
o evaluated.

Int response to xhesc commcnt: tnd to
the field test resuits, EPA has made a

‘number of chariges to the soul exposurs
‘pathway. The name of the ‘pathway has'

been changed to be more conwistent

. with terminology used inthe, Superfnnd“

human health evaluation process. .

. - A# suggested by commenters. the- ﬁnnl
: rula lirmita the-area within which human
targets are evalual ed for ‘thre rendlnt a

 the hiahnikpnpuhnon {children
_ seven) hes beea eliminated becdise- the

. populatian threat to 1ocauon: mthm

- -property boundaries afid wathin a: ',
distance lithit of 200 fet frony an aren of
cbsarved comammanon. The 200-foat -

{imit accounts for those situations where -

, thepruper!‘y boundary isvery 1arge and

to cogaminated surficial

xXposurs .
- ntateriats ts unfikely or infrequent

because of the distance of residences. ';‘
schoois, or work places from ai'area of -

observed contemmadot on dz. same N

property.
Tomake the pldxwuy cnmtam mth

" the other pathways and in response to
" commasis, the Goal Tule includas |
Hazardous waste quantity in the waste

characteristics factor category and
multiplies it by the factor vaiue for-

o “toxigity. New factors, resident | ‘
individual and nesrby tndividuval. have ;

been added to make the pathway.

- " consistént with the other puhways. all

_of which assign values for'the
maximaily exposed indtvidual {eg

neasmest individual oc intake). F(’cpulaﬁoe ’
" is ewaluated using two levels of actual
- contamination based on health-bued

- benehmarks. Separate consideration of -

under

field test indicated that thiis factor could "’

greltly add to the time and expense of

" scoring a site yet resulted i litdle /- g

more con:btem vnth the other ,
pathwayc. ’ S
‘In the nearby population threaL xhe K

" hazardous waste quanuty factor - the'

. likelihood of expocure factor category
has been renamed “areaof

contamination™ to reflect both the' mtem ’
i of the factor and how 1t is evaluated. .

"The eccaabxhty/ frequency of use

- discrimination among sites. This change Lol
~ also makes the.soil. exposure pamway : ,

factar bas been ravised and renamed xha

“attractiveness/ sccessibiity * factor.

The revised factor emphasizes

‘recreational usés of areas. of. observed

- contlmmtdon because they are most

likely to result in axposures 10

contaminated surficzal matenais. n |, <

. addition. the weighung of the' ‘nearby

population reladve to (e renident . .
population hias been reduced to Detter’
reflect the relative levels of expcsum for
those threats. :

- A number of commenters quesuoned

_ whether workers should bé counted
_.when evalutmg tlrge( populanons -

" the soil axposure pathway One © .

‘ commenter suggested that sotl exposure. ’\

"scoring should “not iclude actvinesat

facilities. thnt pnnmly are requlated ©
under the "Occupitional ‘Safery and.
‘Hedrh Administration (OSH: Al Ovhpr
commaenters. Bowever staled "a( o
workers should be counted in e “arget”

popuhuon.Omcammemer e S Halx;," -

o e e i A TR
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not coummg 'y facxlrty s wurk fcrce is
inconsistent with othcr populauon
- ‘counting techniques. :
commenter snd that wahn should be
¢ - included in the resident pepulation .
- - - because.the pmposeduhodof
U calcnlanng soil expasure puthway - .
_scores can resultin innproprmtely low
" 3cores when onsite workers are expoa
: to wastes or contamiriated soil. -

. " Agency investigated statutory,
o regulatory. and pohcy candrtiom that

wd.n e

' by OSHA regulations from

“ In response to these comments. the

lmght restrict the mdusxon of warkers in.

the target population for the soil = -
exposure ‘pathway. This analysu found -

"¢ o broad lmmoryorreﬂh

authority for exchuding worqus euvered

consideration as targets in the HRS. '

;  Although the definition of d relesse

under CERCLA section 101(22) exc!udes
“any releass which resuits.in. exposure

to persons solely within & workplace . ﬁ
el rtanlydoenoforpurposuof

clarma by workers who are already
J‘ ‘ -\\} ‘
\ ‘/

N
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;
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N i
R
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4
il
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A covered By State worker compenaatien

laws. The legislative history of secti on -

' 101{22] specificaily anticipated thaz

. -authosity under CERCLA might.in~ -~ -
appmpnmmbeusedtomspandw -

releases withina workplace. Thus, the . .

encycuududuthatd:u-mm .

- Ag
‘broad statutory or regulatory .
. restrictions against ccnsxderatxon of

acﬂvmea at OSHA regulated facllmes.
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- . O.Air .llléﬁtxan?aMWéy , to release v;aluQQ ‘fﬁis‘éoﬁ‘c_em wg:; also
. The~ﬁmi)0§éd rule made several noted in discussions with fieid test '
significant changes to the-air migration ‘pe\x;sggne\l‘./ e
‘pathway in the original HRS. In - ~The Agency.agrees with these . :
respanse to the SARA mandate to commenters and investigated methods ..
. consider potential as well as actual .  to better reflect the diffeérences between
" releases to.air, the proposed rule ~ gases and particulates. As a resultof .
.included an evaluation of the potential . - 7"6‘%‘:‘::8;:?)"&‘3:‘&3? :ﬂa: ;%‘i% set;:ral .
o release. The proposed rule also added . 1 ob 00 of refease and waste .

71 . The soil exposure pathwayis .
.. designed to account for exposures and .

' /health risks resulting from ingestion of

- “contaminated surficial materials. -

. Because ingestion.exposures are

. -¢omparable for some types of workers

. and residents. the Agency has decided

" to'include workers in the resident
) population threat. However. substantial -

- variability in'the kinds'of workers and.

" work activities at sites (e.g.. indo 4. amobility factor to the waste - = .~ - S o waste
. ork s st g ndoorand 420 ST 0P spdan | characteiics acor ategren
© Variebility m +ure potential The MEI factor to the targets category. ... -Inthe likelihood of release factor .

 Finaily. the proposed rule added explicit ‘category, the final rule evaluates sourcs . .
distance weighting factors for evaluating potential to release separately for gases " " -
all factors in the targets category. Figure. and particulates. Only those sources .+~
9 shows the propased air migration containing gaseous hazardous L

he fin substances are evaluated for gas.

-* Agency believes that determining -

- ‘', specific categories or types of workers is
' beyond the scope of HRS data,

" ‘coilection. Thus, warkers are assigned

" points are assigned for sites with up to
' 100 workers: 10 points for sites with 101 - its on
. new issues as well. The most significant

" target points on a prorated basis: §

‘to 1,000 'workers, and 15 points for

- pathway and th fnalrule pathway.
' . The public provided numerous

commerits on these changes and raised':

potential to release, and only those
sources containing hazardous A

substances that can be released as. '\

o

particulates are evaluated for .
particulate potential to release. This ‘
change in potential to release structure - e
necessitated other changes inthe .~ ~
" commenters observed thatinthe .~ 3coring of potential to release including - -
~ potential to release evaluation, it was . dgvglopment,qf separate gas and -~ ©
: < . possible to assign a high containment particulate source type factors and .
. unlikely that workers from nearby ‘value to a source with goodgas . ngrgﬁog’pqtgnna:ivfacto:s.;fl‘he‘ names ' -
. workplaces would regularly visit  containment and poor particulate. of these latter factors were also Chan8'-‘d :
.. contaminated areas outside the property \containment while assigning high source .10 highlight the differences between. .
" boundary of their workplace during the - type and mability values based on the potential to release “mobility”and. . -
. workday. and because there is no way . presence of gaseous hazardous ~waste characteristics “mobility.” (See

, to estimate accurately the numberof - substances. This combination would .~ i'i"@1*213~'&1¥-?-3f).

‘new issue concerned the structural
. ‘inconsistency in the treatment of gases
. - and particulates in the proposed air " -
* migration pathway. For example,.

".>  greater than'1.000 workers. Prorating
. workers will reduce the data collection’
- effort. Evaluation of workers is not .
¢ .. affected by health-based benchmarks.
* +(See § 5.1.3.3.) Nearby workers are not:
-counted in the nearby population .~

- because the Agency considersit -

> . workers who might. yield an inappropriately high potential - ' sume coot “ao0-50-18
X . ! . ' ! . toe N ' . .
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I addmon t0. these changes in the
delC sttucture of the potential to.
release ‘factors, the-final rule includes '

. geveral additional changes in the source .
‘ (:. pe list, migration patgntial factars, and

- containment factdrs.. Baud onthe: -
- experience gained in tin fleld test, EPA.

" added several source types to the source

type list. Sume of these additions {e. g L,
surface impoundment (not buried/.
backfﬂled) dry) simply clarify
classifications that were | implied in ‘the
pr oposed source type list. Other

Jiuvolving ‘mogas release, were ~ .

- copsidered edrly in the. developmem of |
tiie proposed HRS but were not mc.uded .

ongmally in the interest of sxmphcxty

" Field test experience. however, '

indicated that their inclusion in’ the ﬁnal

L rule was necessary, ‘Finaily; new

-a shnrtxons within some source types”
" '{».g- the various types.of plles) were -

. added partly in Fesponse to‘comments '

- 1..dxgated that dry relative soil ¥
.. was redundant, as it was almost
v completely determined by vapor

. and panly ds a result of field test

_experience. As applicable, source type

;;‘ ‘values were also revised. (See- |

~§§6.1.21. 2.61.222/and’1‘able6—4)
The revised gas and particulate

mxgratwn potennal factors are very.

similar to the proposed likelihood of

release gas and particulate mobility.

facto‘s. Several commenters quesnoned s
he need for mcludmg dry relative soj

v olanhty in the final gas nugranon

" factor. A simplification analysis -

_ préssure, Hence, the final gas § migrat

- ‘potential factor includes only vapor
pressure.and Henry’s law constant.
particulate, rmgranon potential factor m '
-ihe final rule is simply the particulate
" component of the proposed: potennal to
telease mobility factor. - - y

The containment factors were alao

" :changed as a result of the field test. a:

" daveloped for the waste charactensucs

Lommenters suggested: basmg the fautor

: ‘ teview of ecent information, on covering
.. svstems, the exammatmn of air'release

rate models, and the pubbc commenu

o on the ne=d for simplicity in the final -

cuis. The f ‘nal list of eomamment oy

de;cr ptions eliminated many redundant";
", dasériptions and changed others,

rotaining only those distinctions that are

" r.ecessary based on type of source. (See

£96,1:2.1.1, 6.1.2.2.1 and Tables 8-3, 8=
. twvo new rmobility factors: were
hr or ca.egory

Commentem generally supported the
c'm"ept of distance weighting target

~ - factory. However. several disagreed
: i . with-the appmach used to develop the, .

< proposed factor vaiues. Some

" naw incorporated in the population

L .lb [e 8~17.) )
'P Large Volume Wastes

- natural concentrations in sail or rocks
. -below and adjacent to the pile. To
“document indirect releases, the

.. - background concentrations of metals in’
j,_soxl or rocks can affect tha measured

’ values ofv Iong-term meteorology and the

size of the site, while others. suggested
that additional atmospheric phenomena. .

‘«,(e ' :particulate deposition) be reflected -

in-thé final values. As a result of these

_ comments, EPA has revised the distance -
‘uexghtmg factors used in the final fule -
""to reflect long-term atmospheric

phenomena. Analyses indicated that
particulate deposition and other similar ~

.phenomena as well as site gize were niot’
. sufficiently significant within four miles
.of a site to wartantitheir inclusion in the

" ‘final factor values. EPA also notes that

the distance wexghnng factor values are
factor value table. (See § 6.3.2.4 and

Mining waste sites. A number of -
commenters fepresenting mining

companies. trade assaciations, and’ St&te ;
* and Federal agencies commented on’
how the.proposed HRS would score

mmmg waste sites: commenters-
representmg ‘waste management
facilities raised similar issues'in regard

. to theirsites. This section summarizes
" and addresses the major issues -
~-gddressed by these comnienters.

Lt

Commenters raiséd several concerns
regarding the appropriate consxdera_t}on

-+ of background levels of metals in
’ ‘:g%cumenting direct or indirect: releapes
- from'm

Y

waste sites. One
omumenter recommended thatin -
gtermining direct releases from a.
niining waste site, EPA should connder

,,,,,

;the natural characteristics of the site "
“ - prior to mining and the' changesm :

migration rates resulting: from mming.

" The commenter expiamed that the
‘concentration of metals in a mining

waste pile may be similar to or less tha.n

commenter suggested that EPA require .

~ collection of detailed information on site .
" geology and hydrological gradients to-

* ensiire proper consideration of o
‘background levels. Finally, the o

commenter assested that although itis

appropnate to wexght ‘observed releases
.tiore heavily than potenual releases at -

sites with synthetic organic hazardous -
substances. the criteria used to define

- observed release are not walid at sites
. 9) As discusséd in Section LI F above. «

with natural sources of metals.. Another
commenter agreed and suggested that

. “because of background levels.of ‘
. inorganic elemerits, the proposed HRS
“could idertify as an observed release "
. coricentrations unrelated to’ mmmg
: auhviues.

EPA recognizes that natural

L

\

. aqueous migration. The final rule

, cuncentranon necessary to estabhsh ax
_ observed release at a mining waste:site..
“This consxderatxon is reflected i the .
requirement that.concentrations - .

significantly above background be

- shown to establish an-observed reiease.

Moreover, EPA has clanfed the -

- gbgerved release criteria in the ﬁnal rule - :

" to explain that they specify minimum
. differences’ necessary to establish an
: obsarved release by -chemical analysrs. ‘,

" Several commenters questioned the

'

t’eatment of metals in the ground water .

mub{luy factor: One commenter stated
that the proposed HRS is biased against -

" mining waste sites because it gives

: greater consideration to the accurate

_ sssessment of the mobility of organic

- substances than to that of naturally.
occurring metals. The commenter noted

"-that the proposed persistence factor for.

1. the surface water migration pathway
accounts for the degradatwn of -

_hazardous gubstances inthe

_ environment through four processes.
None of these processes, according, o'
the commenter, applies to metallic”
elements, which received a default value
of 3 (the highest possible score for.” .

" persistence). Another commenter stated"
that decreased mobility was consxdered
-only for organic compounds. avefi
though inorganic, compounds-are «
immobile in some situations.

. “Ome commenter stated that addmg a.

: metals mobility factor. as EPA’s Science

E Advisory, Board (SAB) recommended.

_would allow the HRS to, reflect more,
accurately the potentxal for metallic
elements to migrate in the-aqueous, -
. phase. Two commenters were concerned '
that metals would be assigned a “worst-
case” default value for mobility: On the |
other hand, another commenter stated
that consnderatwn of the mobility of -

HRS against ‘high- volume, low-
__concentration mining wastes.
A number of these commenters,

o

- appear to have misunderstood the

proposed rule. Metals were not

' ‘automatically assigned the maximum

‘value as a default in the ground water -
" mability factor, but: rather were dssxgned
values based on their’ coeffuem of

automatically assigns the maximum .
-value for mobility only'to metals

"/ establishing an observad release by .
. ﬁhelmcal analyms. which is tha sané

way organics and fionmetalli: N

_inorganics are evaluated. For n‘utdls and -

" metal compounds notestablishing an’ °.
observed release by, chenudl aaalysis,.
mobility is based oa watsr solubility

/

and distribution coeffivient (K,). the .- . ¢
' sama as for orgamcs an d rarmed dic T

:\/~

* . .metals in the revised HRS would at ledst’ o
- partially rectify the bias in the current’

e AT AT
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morgamcs 1f: nonerof the hazardous ﬂ o ‘_other uastes) and therefore. have fairly’ ‘, ‘and ground water migration p hwa\s

. ,substances fincluding metals. orgariics. . - consistent &oncentrations. One.of these . changes:in the petsistence factor KA
‘ “m . " and nonmetallic inorganics): eligible to . - two commenters also stated that-the. . . incorporation of a tiered hazardous .
(/ﬂ ’be evaluated for the site can be assrgned ‘hazarddus waste. quanuty factor” = - ‘waste quantity facton that tan account -
" a mobility fattor: value basedon - “'equations in Table 2-14 of the proposed for waste concentratxon data.and.
a\axlable data. § 3:2.1.2 of the final Tule . rule should be revxsed to be less’ - addition of health-based benchmarks for
i "assigns.a. 'nobrhty factor value'of 0.002 ° . ‘conservative. The remainirg commenter; - evaluating population. As epramed in"~
" for all of the hazardous substances. ’I‘hxs suggested that the proposed HRS'was™ the NPRM, ‘determiriing 5pec1auon of -
xa‘ue was: selected based on a review of  still biased against mining waste sites - metals and pH: as the SAB had .

/the range of mobility factor values ° - because they are still scored based on* " Sugoested is not feasible given the _
assrgned to.those. ‘hazardous substances the quaritity of waste rather thanion the: ;temporal and spatial variations,at + ..~ . ..
- (including metals] for—whlch data were : ' concentration of the waste at the pomt ' hazardous waste sités and the- R
-available for assigning mobility factor . - ‘of exposure, " limitations on SI data collection,. '

-, -values, The valie of 0.002 is clearly not .~ EPA does.not agree that'the HRS is. Mareover. determining speciation is n‘m v
"/ & worst-case default [whrch would ‘be - biased against high-volume; low- - {easible for most substances giveri ©-
) & 0] ' concentration waste sites. The final rule ., "EPA‘s current analytical. proceduresr
“EPA’ behe\ es that the persrstence - ‘incorporates concentration data in three requiring speciation analyses would add

fac(or is not’ brased agamst metals. \,e' - factors: (1) Likelihood of releéase . ~  substantially to the cost’ of data .
-Elemental metals do not:degrade and. : (concentration data can beused for . collection. o

N therefore. should receive higher scores .’ establishing an observed release); (2) " Two commenters stated that the
P _for persistence than 6ther.substances = . hazardous waste quantity . - .. proposed HRS can significantly _
-  ‘subject'to'dégradation processes. ' (concentration data, if available and . overestimate risks associated wgth /‘
. One.commenter claimed that the soil - ' adequate: can be used for calculating - . mining waste sites that onsist of h1gh-
K exposure pathway is hkeiy to bias the . hazardous constituent quantity): and, (3) " volume, low-concentration wastes. One
~HRS scores:of mining waste sites . targets (concentratlons of hazardous” . of these commenters recommended 2 a o

-

towtard l;;eher 'v?hxes befcause such sités subl?tances ptiesent in drmkmg water b “preliminary evaluahon\system tomore; .
“¢ontain large volumes of waste covermg wells or at other exposure points can be - accurately reflect the attual risks . .

B ‘large surfacé areas, and because of « ~ used to- determine weightings for nearest . associated with such sites and remove .
. geographic factors, these' large areas are  individuals (or wells or intakes), o ;'any bias iri the HRS relatxve to other
-$eldom secured against difect public. - populations, and sensitive environments . types of sites. This commenter also

access. In-addition, accordmg tothe- °  factors). EPA hasnot exphcrtly required i

HRS.
vcommenter. the pubhc may be attracted concentration data for all sites because suggested thatin proposmg the HRS.

‘ ' , tlts of "
Ao mmrng ‘waste sites. The' comme\nter _of the substantial costs for abtaining . :;v;t%n:tﬁg:2%??&%1};:32“5 ° L )
g ed.that the $oil exposure . thesedata and the very high degree of " 3001 and 8002, w commenter - L

v ay-incorrectly assumes there is an uncertainty associated with data

T

‘belreved to b‘ mor sed efforts to: '

) - expocure because there isaccessto ' collected durmg Sls.
‘mining waste sites, | ' - ©-  EPA requested that the SAB revrew
" EPA does not agree that: the soil.©. . igsuesrelated to large-volume waste
exposure pathway is biase agamst ¥ - sites before the NPRM was pubhshed o .
mining waste sites. The pathway ~* The SAB final report is available in'the n ’
evaluates-exposures of people via- ., .CERCLA docket; Two commenters - scoring mining waste sites would be

appropriate. A’ single HRS can be -
‘-applied umformly ta all sites, aIlowmg
the Agency fo evaluate sitestélative to.
each other with respect to actual and"
potential'hazards. The Agency © ) :
» examined'the'RCRA studies cited by 1he o
commenter befote proposing HRS™

contact wrth surficial hazardous - -~ statedithat the Agency did not
: substances The Agency believes that,.  adequately consider the SAB's
all eise being equal, large contamma!ed .recommendations for revrsmg the HRS, .
surface areas, with public access, = ¢ specxfcally those' concemmg the use of .
including those associated with mining \mobrhty data. )
waste sites. should receive higher scores, The SAB, in its review of the original
\ for the soil exposure pathway than | .. HRS, examined whether large-volume T eiore proj ) L
smaller sites with-more restricted . *‘waste sites (e.g., mining waste sites) had Tevisions. Those studies. which focu‘s on -
access. Even sites with large o ‘been treated dxfferently than other . - the managemem of wastes atactive -
-contarhinated surface areas are unhkelv .waste sites and concluded that, . facilities, concluded- that many speczal
... to be 3551gned high'scores. ‘except when - insufficient data were presented to - study waste sites (e.g..mining) do not
- they dre near residential areas or . . - demonstrate that the original HRS'was..  Ppresent "ETY high risks. while others .
include a listed sensmve envrronment biased against mining waste sites. . may present substantial risks. EPA* -
, As'some cominenters'representing. . However. the SAB-noted that the . believes that the cenclusions.of these’ ‘
" mining- related actiyities have noted'in" « original HRS had the potential for such a - studies and the Agency's subsequen! Ty
the past. most mines are located some " bias, particularly when scoring potermal . regulatory determinations’ {i-e.. not fD =
distance from inhabited areas. .- - . “to'release, because the original HRS did- reguiate most mining wastes under

. Three commenters stated thatthe . not consider mobility, concentratign of+; " RCRA Subtitle C) are not ircosisistent .
origimal' HRS was biased agamst sites  “hazardous constituents, and transport. -~ Wwitha determination that some mining.
such-as mining waste sites thatare © _ * The SAB suggested several pdssible = waste-réleases can require SUPEFfUUd
characterized by high volumes of waste * modifications to- improve the apphcatron response actions. Furthe"nore the HRS

;ith; relam ely low concentrationsof of the HRS to mining waste-sites.. .. . s designed'so that'it can be applied to 4‘, -

toxic: consmuents Two of these .o - Based in part on the SAB suggestlor‘s + closed,and. abandoned S“CS as well as’
commenters suogested thar mmmg - ‘EPA proposed severdl changes to the- - active sites. : R . -
wastes would be appropriatefor. . , ~ - overall scoring process to make the HRS. - Other large 1olun’e waste sr ‘ ,‘
hazardous constituent guantity © .- more accurately reflect risks assocrated Several commenters: suggested\that the
deterpunatxor* because such wastes are with mining waste sites. notably. . proposed HRS did not.meet CERCLA,
“rely v elx ho'r.ogeneocs [compared to - " addition of a mobility factarto the air ' section 125 requirements for sites ~ . o

3 - ’ '
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- - The commenters claimed that fossil Eue].

L pproach taken in the final rule creates
" .a bias againstfossil fuel combustion

o dita are'considered in the final rule;
f 1ssil fuel combustion waste sites are

| section 125 requires. EPA to consider the

" part because of the worst-case
“assumptions or default values” for-
- Congress intended.

. environmental effects, and that these

: "'ederal Regxster ,1 Vol. 55, No 241_ / Frmay December 14, 1900 / Ru&es and Reguiauons
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ﬂ

mvolvmg fossd fuel cambusuon wstes..
~ These commenters generally agreed that

‘quantity and concentration of hazardous .
‘conistituents in fossil fued combustion -
. wastes: and*that the proposed HRS' had g
_nat adequately addresud thxs
" requirement..

One commenter supported the
Agertcy 's proposal to allow L
-eonsideration of concentration data | - -

. when such datd are available: Three

commenters stated that the proposed
HRS would often" assign. fossu,fuel
combustion waste sites’ hxgh scores in

ra

- certain factors (i. e. hazardous waste ,
' quantity, toxxcx*y. target papulatmns)

combustxon waste sites receive high -
scores merely because of the large

. quantity of waste; although this waste
presents no-significant adverse . . ' ..

‘high scores are inconsistent with EPA's -
- Endings in the RCRA section 8002 study
- Onie of the three commenters suggested

.. that the propoged HRS retained certain

- daficiencies of the ariginal HRS, such- a8’
& ;suming that all hazardous substances
“in the'waste consist of the single most -
1ux1c constituent in the waste..

>/ EPA does not believe that the -

‘wastes. Partly- because: concentration

: ot expected to score dxsproporﬁonately

. _1:ecombination of substances at a site-

;| Therefore, the'effect o’{thi.r approach on .
- the toxmty factor valoe—which is
. evaluated in one order of magnitude -
- .sc.oring categories—is not as great as.
. ASdmﬂ commenters have suggested.(see -
., “a'so'section {lf D). In addition, as noted-
- above, worst-case defaullsare not

.o of £ all hiazardous substances found at.
. sites. Given this assumption, EPA has -

“have ng defauh values. ;L

-~ -High when compared with'other types of -
" sites. The HRS assumes thatitisnot
- pssible.to determine in a consistent '

manner the relative contribution to risk

[N

‘determined that basing the toxicity of .

- .. “on the'toxicity of the substance posing

© 7. the greatest hazard is a reasonable and
o F‘\propnately conservative approach. Im
" many cases, the substance posing the',

.. - g-eatest hazard is not several orders of
T nagmtude more toxic tdan other -

s

hazardous . substances at the site.

-assigned for mobility; populauou factdrs

~ Two'commenters suggested that
because CERCLA section 125 contains
tatutaory. deadlines' bA ahould taku\
] fmueh tune as necessary to :

- €ommenters, some hazardous

‘

‘ adequaLely respond. Tbese commenters

recommended that EPA extend the

* tiered approach of the hazardous. waete

quantity factor to other factars to take-

. advantage of the extensive dataon . -
fossil fiuel combustion wastes geferated ' -
;‘by the electric utility industry.-

“The Agency does riot agree that the

‘tiered approach’ used in the hazar@ous
" waste quantity factor should be

extended to other factars for fossil fuel
combustion waste sites (see also sectxgn

" " II K). EPA believes that creating a -
: ’separate HRS to score certain types of

sites wotild not allow the Agency to .
provide a uniform measure of relative
risk at a wide variety of sites, as

. Onie commenter recommended that

. EPA consider using fate and transport’

madels currently under development t6

- incorporate quantitative represemanona
~of specific processes and mechanisms.

“into the HRS. EPA carefully examined

) ,thxs possibility- and conchided: that-

although the use of fate and transport

: models could conceivably increase the

accuracy of the HRS for some pathways,
cullection of the reqmred site-specific . -

~data would be far too complex and -
i costly. Fate and transport models are .
" appropriate for a comprehensive risk -

assessment, but not'for & screening tool

_ such as the HRS. In addition, EPA's
 review suggested that it would be more-
. difficult to achieve consistent results
. ‘amang users of such models than with ~
. the HRS. EPA points out that it used fate -
' and transport models to develop the . -

distance weighting factors used in the -
'HRS target calculations. and also that =

. the HRS incorporates several hazardous -
.substance parameters.(e.g., mobility)

_ and site parameters (e.g.; travel time]

. thaet are components of fateand -
" transport madels. .

Two commenters. expressed concem

*that the proposed HRS fails to account

for the leachability of bazardous

_ cnnstituents as required by CERCLA -

saction 125. According 1o the

* constituents pose no risk via ground -

" . water becausa they will never be
-* released to that medium. Thus, even if

hazardeus waste quantity and.

. concertration are considered
adequately, hazardous waste quantity =~

scores for fossil fuel combustion sites

will be erroneously high unless ~

leachability is considered as well.
EPA examined the availability of -

_leachate data and the feasibility of using <’ pccurred. initial and current condxtxons
" such data for calculating hazarddus.
“substance gquantity for all types of,

, snurces and wastes. The: Agency ’
- decided against using leachate

: concentrat:om because:

" conditions are the condmons that .

. l.eachate data are not avaniable for

Aﬂmm

s all sources and wastes, and available”

" leachate data on high-volume wastes ;
and some landfills have limited: - 7
_ applicability for estunatmg the quantn
of leachable hazardous substances:
* Leachate data denved from lab
studxes are limited and ddmot =
\ﬁ realistically represent the’?umverse; of
. feld conditions such as heterogenexty
- wastes. chemistry of leachate, and:
.density and pore volume of dnsposed
wastes; and S
* Any method for using teachate data ‘

* ¢ould not be consistently. or umformly
" applied to all sites.

EPA.also'examined tﬁe feasxbllzty of o -
developmg slte-specxﬁc leachate data
for estitating leachable hazardous” .~~~

/. substance quantity for the ground watef |

mlgratmn pathway EPA decided against: .
this option because reliable: esnmatmn, L

of leachsble hazardous substanc Sl
quennty requmes comp ‘ sive

. samphng of site-specific heterogeneeus

' waste, which would be prohxbmvely Sopr
- gxpensive and not feasible. In some’ ‘
" cases, siich sampling would be
technically unfeasiblé and unsafe.
EPA evaluated alternatives for -~

. developing a surrogate for estimrating *

.. leachable hazardous substance quamxty
The Agency found that adding the

" mobility factor to the ground Water

_ migration pathway, based both on j /
" solubilities and distribution’ coefﬁcxentsw/
- (K.8) of hazardous substances, and - a
multiplying it by the hazardous waste
- quantity factor would bea feeslble
alternative for approxxmatmg the '
‘fraction of hazardous substance’. .

- quantity expected to be released to-.
ground water. :

Q. Cons:deratmn of Removal Actxons
(Cun'ent Versus Initial Candztzans)

The ongmal HRS based the
evaluation of factors on initial
conditions. In the preamblé to the
 propased rule EPA specxﬁcally
‘requested comments on whether sxtea .
' should be scored on the basis of tmnal
“'or current conditions. The principal
quesnon is whether theeffect of,
response actions: sach as the remava
* some quantity of tbe ‘waste, should be \%ﬁ
considered when sxtes are scored. [nitial
conditions are’ ‘defined by the nmmg of:
the response action; that is.. xm*xal

exxsted prior to any response acuo
‘sites where no response action has®

are the same for evaluating sites..
. Of the 25 commenters respondmg to»
t!us issue, ls—qnc!udmg all mdustry )

i

current conditions. In the pmn’;”ble ojf WV
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o ‘thepmpmed rule E?A presmted twn
appmdm for mmde:mg tesponse.

. -,'actwm in HRS scores: (1) Consider

’ * cni'y for those pathwnys

o TR
S -

: ,;ydnd r&cm for wehic ﬁ;ey

-exceptions at sites where fvitial

‘conditions more. uccurately reflect risks.

. Those who stated's. preference )
favored the second. specifying that the

 the final rule. These commenters stated
‘that scoring ail pathways on current

- 'conditicas would encourage re.:pambia

' parties to clesn up sites quickly. They

reasoaed that if cleanups are delayed,

the 'thread of migration of the hazardoes

. oncurrentomdxtnmxswmmtemmth
« . the intenit of CERCLA becamseit - .
- encourages. rapndremedujacnon.ﬁna
‘commenter said-that  9Coring od initial -

- ‘result of the deanup. the level of

-, 'residual contaniination was belaw tbg

" level reqtured by CERCLA. .

" Severalproponents of scoring oa
-curtent conditioas stated that EPA's

congcern that :espombh parties wcm!d

" clean up sites just enough to avoid bemg

. listed on the NPLwasmfmmded. They

_argued that the proposed scoring aynen

:"is too comphcamd to manipulate. and

- that predicting the effect of partial -

" cleanups an the final scors would be

- -difficult; Othen wgestad that whara

: Ten commenters did not fuﬂy mppnrt
‘scoring on current conditions: Only ane
“'opposed any consideration of curreat
“conditions. Several commenters :
. supported scoring the soil exposure and
;.1 . air migration pathwayn on current

" conditions. Others stated that response

s

. the actioris are conducted under Federal

* orState direction, or wheu the actioa
' constitutes a complete deannp Severnl

" added that State’actions should not be
‘considered because it wou.ld penal'xu '
States with active remedial p programs.
: One ‘commenter suggested scoring sites.
a both current and initis¥ conditions: if -

scare should be used.
-~ Based on public comment, EPA has
decxded to change'its policyon =

. consxderanon of removal actions. The
s Age'ncy agmes that consideration of -
'. such actions in HRS scores is likety t6°

" increase incentives for rapid actmns by
-responsible parties, reducing risks to the
4 “public and allowing for more cost -

_ effective expenditure.of the Pond,
- making this deciston, EPA tried to
Y balance the: beneﬁ{s of cormdenng

* reflects any continuing risks at sites

’

- . remtrni actions- 1'.!LHRS suuru(eg..

increased incentives forrapid acm:ms}
while also ensuring ‘that the HRS score

where -contamination occzm'ed prmr to
any response action.

' Therefore, EPA will calculate wasfe
quantmes baved on current conditions:

-iHowever. EPA believes the acTUTACY. of

this approach depends cn bc:ng zble t -

' determine writh reasonabie

‘exceptwm should be‘clearly defined in

‘:substam increases; therefore, scoring”

" conditions made little sense when, asa .

“the quantity of hamrdous cunstrtuenh
' remaining 'in sources at the site and the
" quantity mleued into the. environment. -
~‘As a consequence., wheretbeAgem'y

does not have sufficient information to

~estimate the quanuty of hazll'doul

constituents remaining in the sowrces at
the site and in the associated releases. a -
minimom factor vaine may be med

’ tothehmrdommstnqnmtyfam
\ vnh:e.’rhn&manlmmymt
'redmcawastnqumtyfndmuinu

~~un1eu&mqnanhtyoihmrdou

constitneats ranammgnmndm .

«. releages cani'be esumbd with

Y

" gites, Potpatially responsible perties

reasonable confidenca.

. In addition to providing incentives foc-
. early respoase, this approach also

_ provides incentives for poteatially
respouxbhpameuomerumtb :
extemﬁthmmmu

undertaking removal actions will have

 the mqmpomb&uhtmﬂecﬁm

E any data aeeded to
“detmnﬁonuithc@ulﬂvd

- actions should be considered only whea - '

.determine the sxtent of hazmrdoas -
.suhstamnmdonmmhudo&s
, 'media in ardar to estisnate with -
.v:easmabhcnnﬁdamthmtyd

hmdoumdi&enhmdmﬂm

~ expects respoasible pi.ruu-lyuadtn
" conduct sampling and analysssio -

hazardous canstitosnts.
EPA decided not to limit the -
' consideratian of response actions tn

S

~ certain pathways (8§ the soil exposurs ‘

pathway) because this wﬂdoventﬂp
!hemkunteswheremmovalof :
_wastes has eliminated thrests'ia all
'pathways. Morsover, a'mare limited .

' approach.to consideration of responss

’ the response action had addressed afl - -

%

" 'hazards; then tie cumngmdiﬁom RS

HRS i scoring will not c:ms'lder tho effects

actions would provide less incentive fur
rapid response action. -

.EPA will evaluate a site bas&d on
current conditions provided that
response actions actually'have removed -

~ wastes from the site for proper disposat-

or destruction in a facility permittad °.
under the Resource Conservation and
Recovery Act {RCRA), the Toxic
Substances Control Act [TSCAY orby
the Nuctear Regnlatory Commission.

of responses that do not reduoe waste: -
quantities such as pravfdmg alternate -

, drinking water supplies to popwiations
thh drmkmg water supphes

-

¥

[P PR S

° facturshguiﬂbensedtnreﬂactme

" suppfies:. odm;vme A curxtammauadj -

site, EPA mﬁ cmmdar the initial tatzets; \ '

- time to evahme conditions; becamsa 1

" .. considered in the HRS score, there.
would be hittte information on site

" initiated by States and those conducted:

. consistent application of the HRS by

. avoiding situations where two similar:
" sites are scored using- dxfferent sets of Y] .

. rules. Moteover, alvhough the Agency is.

dmncenttvss to States for xmnatmg
-actions, it belleves that such cases.will

. site. Given the more limited definition- oi v
. response action noted above (e.g. | . o
_removal of waste from the site for e

* 'permitted facilify), many acticdis ,
. conducted by States would nct be: .
" considered in HRS scoring In addition.
" in many cases; State and Federal
.- removal actions are andertaken ufter an !
- Slhas been conducted As noted a‘ao».e

cmﬂmmatedby'd‘xe sﬂe hsnchcases

EPA believes that theinitial targets:’

aquifer could he artificially shielded
_--from fiirther remediation: This decisi
is consistent with SARA section 1187
‘which requires that EPA give high
pnonty to sites where contamimation .
from the site resaits th closed d:m'dung
water weils, Slmlaﬁy if residents are
relocated or if a school is closed
becanse of contamimation due to the

preamble, EPA wonid oniy consider .
removals conducted prior to an SL EPA
‘believes that the Sl-is the appropriate

thesvurceofmcstofﬁxedatansedfo

- gcore a gite. Because response actmn at

sites may be an ongoing process. t .- . .

wonld be burdensoma to recalculatg o

- gcures contintaily to reﬂect such. ;

actons.” RS
Inrespanss to. commenlers 'EPA alsn o

considered whether response. actions T
' “should be considered in:HRS scores:

only if they are performed under a Stafa ﬂ“’w\

. or EPA order. EPA decided notto ! )

. .choose this approach for two réasons.
First, it would diminish the incentive for

' an expeditious response at the site ifa
signed order were required. Second.
‘becaunse aresponse action mustbe -
-condected before the STtabe .

e

_conditions upon w!m:h mis order coul )

‘be'based. o~ ’
EPA has also decxded not to ', s

differentiats between' response actions .

by other panies. The Agency believes -
this approach will help ensure '

aympaﬂ:eﬁc to concerns about

be rare. Many State {and Federal);
removal actions are interim measures -
" designed to stabilize conditions at the .

et

. disposal ot deatruction in a RCRA--

B UGS S S
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- waste sites. Thi vast md}urm of <it oy X

« wly CJ;"S(“""L‘ remavals - 'mJual raqks as a means of . )

o < -J beforethe Stirrthe HPS g p"xontxz'ng NPL sites: " scoring above Z8.5.in"th t have bees e
E R . o ¢ Aménd the NPL annually to mc}uae . shownte p’csvm risks, E.“A bm eves :
B Cutrf :> o } . o cnly those sites that deserve priority i that a cufoff s ore of 26.5 wi Al continue
P \"R\.; * bl EPF L d #'tention (e.g., o.pnaned sites} and are- to serve this c.ut,.ai fun(,tmn ‘

i m,; pream e. LA propose Lhelv to recexve Superfun fmaru'1 or. . o
l fae Chtc“' SCOT fort 1e revised }{RS . Rapk -alt 51'(55 spho“npcgi‘ any degrgee . g’h Sicnoﬂ ?V'S?Cnuﬂ &nal.‘! Sis
o f tionally g suivalentto the currént  of public health and/or environmental anges S o
A core of, 3 5. The A.gencv alsa’ - riskona relative-scale and perform. - | - Bes:des the chang s d:;cuased above. |
12uasted comment an three proposed, -~ remedial activities based on available . ° ‘EP‘\ has mdds s:bs antial ed.torizl
O onvons forde 1em*:mr'g fb ctxmal 'mdmg o ; . revisions in the rule heing adopted - o
i- Seore: srtes vsi ng bcfh the In addition, four commenters felt that &odav. iaurce charac: -=r-z.};trcfn -sl 1 T
‘nal rule, then use - he cutoff score for the final rule shou! d Iscusse h"f‘ séction Zol-the firg fg f“
stical analysis to determine what not be.fixed until the technica! merits & 0‘;‘8 wit actorg that 3“93 cval Ci‘
g2t s'f» HR: score: best cerresponds to- ‘and potential scores.of representative L;ac %dtvway These’ lu‘f f)'s fnziud
25 - sttes are tested-and compared using 32? qus wasie-quaality. loxi ?1'\ ani
e Option 2: C.wos‘e a score t‘ha' wou!u . toth the carrent and proposed HRS : g\-«. Li_a ::rx‘ of t:;rﬂu.sdiiaaej ?n it
result in an NPL of the same size as the -  Further, one commenter noted that the - ;er; e fs' The ot gr of phos‘:r;,. NGEIT
. NPL that weuld be created by ‘usirig the field test did ot indicate the . o~ ofthe patiways fias been c AnsEs o .
“original HIRS: and - - . relationship between the revised HRS .ground water, surface. water, soil
.+ Option 3 Ident ,fy the risk level that - score for a given site’and the current . €xposure. and air. Following e faur, .
3 \"cmd co*rrespond t0.28.5 in the original . | ‘SSoTe: another added that un‘il this’ sections describing thé pathways.a L
1ips a hén deterrmne what revised equivalency issue is clarified,” . section has'been added explaininz how o
HRS g c,orresponds t that rick level, meaningful comment.on any proposed " 1o evaluate sites that have radionuclides
: elther as the onIy hazardous su'\stancea

“Sore commenters stated that there' revisions cannot be made. . Thap 7
canmol be a functianal equxvalence ‘f the Based on an analysis of 110 test sites, - atthe site orin combmanon withother "

revisions have any meaning. They - EPA has decided not to change the. L _hazardous substances. oo
‘argued thal if the'revisions meet’ the/ “cutoff score at this time. This conc'uqun * In general, descriptive text that - .-
“ statutory randate to make the IIRS - was reached after applying all three’ - pr vided background infofmation has.. ‘
more accurale, the scores should be . -approdches to setting a cutoff score that ' been removed as have references and
" different and, therefore, cannot be " would be funcnonally equivalent to 28.5. data sources; the sectinns have been-
5 \m.med Several commeiiters supported  1nls analysis, the Agency scored field .~ Tewritten to make the rule easier to r ““dﬂ%\
thedse of a functlorxal equivalent. but - test sites with both the original and - and to: appny “The figures presenting - _
" were divided about which option should revxsed HRS. The data from these test - - overviews of the pathways and the '~
‘be uscd. One commenter stated that the - Sites show that few sites score in-the- -+ 'scoring sheets have beenrevised .
© 8.5 score shouid be evaludted to . range of 25 10.30 with the revised HRS . . throughout to reflect changes m ’%e rule, ,
' \'determine whetlrer it reflected: .minimum . ‘model. The Agency believes that this . . - 'and assigned values. Wl
“risk levels. I it did, the commenter' . -  fange may represent a breakpomt in the . This saction describes. for af.h‘_ ’
' Jsugges ted that a functional equivalent - d;smbut.on of site scores and thatthe.  section of the rul> and each Y 5
ould be dppropriate and should'be - sites scoring above the range of 25-30 . - specific guhs'.mu.e changes; eds: crial, 7
ue' m‘qed using equivalent risk levels~{ _are clearly the types of siles that the ) charges that do'not ufred the cuntent ux |
{ { ptiom 3j. butialso with an eye toward - Agency should capture with a streening  the m ¢ are neot generahiy r.meu S
hzening ‘)~ NPLtoa manag,ecble size ' 'model. Because the analysis did net S%! et 3 \1.'1’ codde s . — "
[eptivn’2 : - pointioa s’ngis number as ‘the R T S
COﬂmen,e,‘g nol sx.pportmg the use of anpropr'dte cutoff, the Agency has =~ - “The ",\!,e xo!x_m‘ng the bachls R
# functional eq: alent suggested s - . decided{o continue ta employ 28.5 us a’ - the HRS and descriding the'ruie i
\ ariery of aiternative ,apnmughe& . ' management tool for identifying sites: " “been rem wd Defiritions 0' an :
dnzluding: . © . .that are candidates for the x\auonal ‘ of. add'nond} tefms used i e
* Estallish Ue cuteff score’ baqed on Priarities List. ’ . - been addad ! for cluriry. The de on el 0
.< without re qrd to the current cutoff .. EPA beiieves that the cutoif score has ‘ hazardouq stbstance” has been rnvcei
‘evoliorg ‘-'ncnonal equivalent; ... been,and should continvetobe,a = . - for clarification, The Adefiption of 7 s!'r' ‘
-« Leave the score at 28,5; © mechanism that allows it to make " . 'kas been ciarified and now’ indic; |
. Prop(,se a new cutoff scoreanda .objective decisions on national . ‘ ‘that the area between sourrex mav ! ’~’J N
description of rremodology in a public . priorities. Eecause the HRS is.intended " - be:cons idered part of zne The ° :
notice with a 60-u43. puohc comz ent - to be a screening system: the Agency : ¢def1muon cf “seurce RN
3°m1d s . has never attached significance to the.  ~to explain that those volumes of aiz Ry
©* Lower the cutoff score to provlde an . culoff score as an mdxcator of a $pecific ,ground water, surface water. or- swm( e !
‘incentive to responsmle .partiesto " lD\ el of risk fram-a site, nor has the: ~ ' water sc,dxmen‘: that beco.‘.e
" undertake refmed:al efforis’and make it  Agercy intended the cutofi to reflecta_. contaminatedt by migrton o
~possible fot sites'where aremoval . point beiow which rio risk' was presént. - substances zepotcorsidered a scure,
attion has taken place to make the I\PL " The score of 28:5'is not meant to imply . eXcept contaminated ground water <00 i
thus reducing-tie controwersy over .. that'risky.and npn-risky sites can be. | - plumes or contaminated surface wiler L
- \\Hetr.er o score sites based on gurrént, ~ precisely distinguished. Nevertheless, _ ' .semments may be consicered o source if .
conditions; S :the cuto!f score has been a.useful . they cannot be atinibuted toan fm\'
'+ Raise the cut off score, b) -at IEdS’.J:. - 'screening tool-that has allowed the  ©  identified source. In'addition. the . ,
\pom S . S Agancy {0 set prioritiesafid to. move ) definition of sourte now mdude\s soils f‘“%%”/‘
* Eliminate- the present cutoff score . lorward with'studying and. where . . contaminated by' rmgrano'l of. n.u.ard dugs,

v C"f.dlmg cafegones of sites-instead of . .:pproprute, cleaning up hazardous . %ubszanres ‘

' C L . . f -
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Lnuer the ongmal HRS the Agenr\. ; " . Exceptions related to radionuclides are Exp‘dms huVV to select the Sul

o took the: approach that all feasxble : . noted throughout the rule.and ~ - potennaﬂy posing the grea!esL ‘
. efforts should'be made to xdennfy " referenced to Section 7. . . Settion.24.11 Tawal} fac
* sdurces before hstmg a'site-ofr the NPL. . Section 2.1 Overview. Introduces the Explains how to assign toxicity'y
If: after.an appropnate effort has failed pathways and threats mcluded in- HRS - Changes in the approach to scorifg .
“to identify a source, the Agency . "~ scoring. - . toxicity are discussed in section JII-D of
.believed that the contammahon was, - Section' 2.1.1 Ca!culatmn af HR.S' szte ‘this preamb e. Table 2-4\(ptoposed r
Jikely to have originated at the type of * . score. Provides the equation usedto ~ '* Table 2-11) has been revised (o mak
source, that would be addressed’ under calculdte the final HRSscore. ~ - the assigned factor \alues linear rathe
" Superfund: such sites were listed: . Section2.12 Calculation of pathw. ay  than logarithmic xalues hewever. the’
_Subsequent investigations after listing.  “score. Indicates. in general, how - " . relationship among the values has not.
“have generally 1dent1f1ed aspecific . pathway scores are calculated and © . changed. A provision to always ass:gn
. 'sgurc¢e. In sorme cases, EPA hasnot. includes a sample pathway score sheet  lead {and iis compounds): an: HRS. o
e hsked contaminated media without. . (Table 2-1). . toxxcxty factor value 6f,10,000 was’ o
- cléariy identified sources becauseit. - Section 2.1.3- Common eva/uat:ons - added 'ss a result'¢ charges singe the 7).
appeared the source of pollutzon wanld - Lists eva}uanons common to. all 7. - timeofthe proposed rule inithe way -~ . -
‘not be addressed by Supetfund - - pathways. . ‘ R Q EPA develops chronic toxicity values for
. programs; an example of such a source © . Section 2.2 Characten”:e sources - lead!(j.e.; reference ‘doses, in ynitsof °
/. would be extensive, low-level - 7, Introduces.source characterization’ and intake (mg/kg-day]. are no longcr
", coniamination of surface water © references Table 2-2, the new, sample o dexelcped for lead).. Sy
- sediments caused by pesticide " N source characterization worksheet .. Séctiori 2.4.1.2 Hazcrdous subkty
applications. EPA has found this - Section 2.2.1 Identify sources. . i».\;e]ectmn Lists which factors are. ~ . » -
_.8pproach to be generally workable and “Explains that for the three migration. ~ .combined. in each pathway or threat: i
*_will continue to evaluate, ona case-by-.  pathways. sources are. rdennﬁed and ' sclect the hazardous subslzmc.e ‘
. 'case basis, whether sites withno  * *for the soil. exposure pathway. areas of potentially posing the.greatest hdZ-"‘d
- identified sources should be listed.© - : observed contamination are identified.. = For each migration palh\vav each - iz
Wherecontaminated media withno - Section 2.2.2 . Identify hazardous - - substance eligible for cofisidération is
idenlified sources exist, the finalrule ' substances associated with a source:, . ‘evaluated based on the-combiriation of :
. f%:{?;raiigi jesstfgs ahhazatrdo:xs ‘tﬂaste qr}:?}:l‘) ' Coxers information previously provided - "toxicity (human or ecosystem) .«md/ or ¢
valus depen dmg“;n &‘;}’;;’:ﬂﬁ ;r"e";:_”e‘any € in'the introduction to the'waste . ' mobility, persistence;and .
" terests subject 16 Level 1 or Level II . . - characteristics factor category. : . bioaccumulation (or eccsystem.’ "
. ,boncentrations. For contaminated sediments Section 2.2.3 Identzfyhazardaus - . bioaccumulation) potential. The . mm\
", 'm the surface watet migration pathway. if fsubstances available to a pathway. . = ' - substances selécted for, each pa‘hw. /
there :s a clearly defined direction of flow. ‘Explams which hazardous substances threat.are those with the hxghest B
target distances are measured from the point - “may be considered available to each. - "combined values: For the soil exposu’
_ of observed sediment contamination that is “pathway. For the three migration - pathway, the substance with the bwh'e...
fd rthest upstream, For ground water plimes - . pathways, the primary limitation on. " ‘toxicity value is selected from among' -

2rid-for contaminated sediments where there "
‘is no clear direction of flow. the: ¢enter of the
ob<€-'\ ed ground water or. sediment

avaxlablhty of a hazardous Substance ta  substances that'meet the criteria for -
a pathv» ay is that the substance mustbe  observed contamination for the threat™

. -comamination is used for the purpose of - ‘in & source with a containment'factor. . - being evaluated: The use of -
- ireasuring’target distance limits. . . wvalue. for that pathway, greaterthan 0;  bioac¢umulation in the selertlon of
Evéluations Cumm(/) ,‘ _. " that is, the hazardous substance mustbe  substances in the human food chain
ok , ! - . 'available to-migrate from its source to threat has changed as a result of the:
e Pahwaps *" - the medium evaluated. For the'soil » - ‘structural changes discussed above. In |
. This sect xon\covers faclors and ‘. .exposure pathwav the primary - - - . theproposed rule. only substances with
. -evalustions common fo multzple ~ " lirhitation is that the substance must. " the highest bidaccutnulation values were .

“dthwa\s The major changes fo these ~ meet the criteria for observed, - Tev alua.ed fof toxicity /persistence; in'the -

" factors iriclude: observed release cmerm -contamination and, for'the nearby : - ‘fidal rule. tke. substance with the h)ohps! '
have been revised: the toxigity factor - ~ threat. it must also be accessible. ~ ~*  .combined toxncny/»persxstence/ '
has been c¢hanged to' a hnear rather lhan . " Seetion 2.3 Likelihood of relegse. “bioaccumulation value is. selected i in:

a log scale: scales for hazardous- waste : Specxf'es the criteria for estabhshmg an  humanfeod chainthreat of the ov erld
(‘bz:r“n ‘have been.madelinear and - . obsérved release (discussed in section flow/fload migration component. For it
‘expanded. and. lhe hazardous waste ’:IH G of this preamble) and explains that ground water lo surface water migra't

! guantity minimum value has béen . _ + potential o release factors are - " component. mobility is also cons,da S
«changed: the waste charactemstxcs ' evaluated'only when an observed: 7' This revised: ‘metf'od better reﬂerts t*‘n )
_\facmr category score is now obtained b\ " _release cannot be documented. Table2-  overall, tkreat. o
"mhxplwno IHe factor values and using.a . 3..which'replaces Table 2-2 in the v Sertion 24.2 Hazcrdous ivast
_ tzble to assigh the final score: use.of . ~ proposed rule. provides the revised - guentity. Describes How 1o calu_ ate th
‘ berc‘:marl\s ‘has been extended to all observed release criteria for chemical hazardous waste quantity fdclor vall
_pathways ‘and to the nearest .ndmdua{ *‘dnal\ses for the rmgranon pathways!. ;" ~as ekpldrned in section III Dof this -
(w ex"m'ake) factor: anc'the methods for “Table 2-3 is also used i in estabhshmg ' . preamble The explath on hasteen -
-comparisons to benchm rks have been " observed contamination for t“e soil- 7 simplified from’ that presented in the'
- chan e/d &s Have the benchmarks used. ~ exposure pathway.« - proposed rule: énd a discussion.of 7 | i,
. The pufpose of th:s part i5 t6 make the Section 2.4 IVaste charccteristics. ‘unallocated sources has beer ad”‘ec’
“rule dess re,)on' eus by pri senting, full s Defines thé waste chdmctenshcs ‘dctor . 'discussion del’lf‘ ing the methad for
_explanations of the evaluation of certain category. - AT -evaluating hazardous waste quant ty
. fuctors Cf‘r\ once rathet than i in eac h - Secron 2 41 Sr/t-'C[’D" of.su*’c'a"(n - the soil exposure-pathwaywas slsc,:

et sy e Rieh -:k(n (,rr“r FE AN
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pomt ‘was | m:erted thmughoutthe ‘
. subsections of § 2:4.2 Table 2-13 from

Segtion 24.2.1. -Source hazardous
waste uanaty 3 Detmit ﬂulmeasures

1 o

haza.rdo } waste quan_dmfnr a souice
" . or'area o ',observed contamiination,
- Secaon 24211 Hozardous.

- canwtuent quant:ty Explams how to-
.., assign a value to'the hazardous
eonstituent quantity factor. An .

' explanation.of the treatment of RCRA -
. ‘hazardous wastes has been added to
‘clanfy the scoring of these wastes:
able 2-5, Hazardous Waste- Qua.nuty ‘

uation Equations (proposed rule
,—14] Has been revised. in several
ways. The constant dmsor of 10 has-

red. from thes uations-andis

3 ctor values

¢ - The ‘term “tanks” has
‘ been added to containers other than
. drums to clarify how tanks should' be
'.." evaluated. Also, equations for -
calculatmg hazardous waste quantity:..
based on area have been revised baled
-on a study of waste sites. The. study
mdzcated that new depth assumptions
. 'should be used for some sources; the
_-land treatment equation was revised
"' based on data from the sams study
Q < about typica!lcadingntesmland

\ o b'eaunem operaﬁonn ’

. Section24212 Hozardwis .
wastestream quantity. Explaim bow to
_@ssign a value for hazardous o

- wastestreanm quanuty based on tbc mase
“of the wastestream. An explanation of
t.he treatment of RCRA hazatdous -
- wagtes has been added to clarify | t!:e
scormg of these wastes. . L

. . Section 24.2.1.3 Volume. Exphfnn

. Section 242.1.4. Area. E:q:hn:-how
‘to assign & value for.sdurcs aree. -
Sectian 2. 4215 Calculation of
. sdurce hazardous wasts quantity mlua.
F.xplams how fo assign a nlua to source;
" hazardols waste quantity, .
1. ' Section 2.4.22 Cali 'naf
- hazardous waste quanaty factor vaive.
" “Explains how to assigm & factor vaiue to
-hazardous weste quantity ssing Table
‘. »2-8. The values inTable 2-8 include
c ‘several chianges. The cap applied to the
" factor value {ie, the lowest hazardous.

. ' the maximum factor value) has been
" . increased to reflect more accurately the.

.found at waste sites. Thc cap is set:
" based on the’ maximum quantity found

amnmumoilm. asmthc

the ‘propased rule bas been eliminated.

how to assign a value for source volume.

o waste quantity value required 10 assign. .
" approach generally invaives three lavels

" range-of hmrdo:u substance quantities
" concentration benchmarks, as discussed '

at current NPL sites. Rather than being ..

roposed ruke. tbe assxgned factot

’ values range to 1.000,000. Each factar.

'value less than the cap is assigned far-

- quantities that range across two orders

of magnitude: The two-order-of- .
magmmde ranges reflect the uncertainty
_in estimates of both quantity and :
; concentration of the hazardous,
substances in sources and asmated

releases ag well as unccnamty mn

‘identifying all sources and associate:
-releases. Using the ranges alsg
~simplifies documentation reqmrema"nts.
‘Non-zero values below 1 are rounded to. -

1 to ensure that sites with smail ,
- amounts.of hazardous suhstancet mIl

‘receive g non-zerc score for waste
. characteristics. When hazardous

- . constituent quamlty data-are

mcomplete. the minimim hazardous

~ waste quantity factor value is 10, except -

. for: (1) Migration pathways that hava
‘any target subject to Levellor I’

- concentrations: and (2} migration

pathways where there has been a
‘removal action and the hazardous wute
- quantity factor value wouid be 100 or

. greater without consideration of the

- remavai action. In these cases, the
" ‘minimum hazardous waste qnanﬁty

" factor value has been changed to 100

. -(see secticns i Cand Il Qabonfw ‘
‘further dmmssmn of the new minimums -
‘values).-

Section 24.3 Wode charactzmﬂa )

- factar cotegory value. Explains how ta .
asssgnavahntothnm S

- .chardcteristics factor category. As
discussed sbove, the final waste
charactenma factor vahue is awed at
100 {1.000.with bioaccumulation
‘potential) Values are assigned by

*- placing the product of the wasts

. characteristics factors into-ranges of one

" order-of magnitude, to a cap of 10% (104%.

-.. if bioaccumulation potexmd is

. considered).
- Section 2431 Factor wtegory

. valua Expiam:howtouuTanZ—?b
" assign a value tp Wwaste characteristics

. ‘when bicaccumulation {or acocymrn

bicaccumulation) potennal ismot

‘considered. '
Section 2.4. 32 Factar oategory

. value. conisidering biooccumalation

. potential. Explains how to use Table 2-7 .
to assign a value-to wasts
_ characteristics when- bioaeannuhnm

: (or ecosystem bioaccumulation) -

potential is considered.
-Section 25 Targets. Explains how
targets factors are evaluated. This

of evaluation {Level L Lavel 1, and .
" Potential) and the use of media-specific

~in section il H of this" pmamble. Lavel
{1l has been dropped: use of benchmarks .
- has been extended to au pathway: and

- sorptive capacity factors with travel - |
" time and depthto aqm'fer factors:a

" nearest well factor based on.

to factnn that lmg: vaiugs to the

. nearest mdwxdual (well/ mtake}.Alsr m%\\

" discisges assigning level based on-

. direct observation and describes whenrww -

tissue samples that do not-establish; -

- actual contamination may be used in .

companmmbeudmarks. SRR
Section 25.1 Determination af "evel

of actual contamination at.a sampling."

* lscation. Explains the ap'praach used for -

evaluating the level of actual.” - -

"contamination at'a sampling locanon.

. changes have bieen made to allow the -

level of actual’ contamination in the

human food chain threat to be based on;.

‘tissue samples from aquatic food chain -

- organisms that cannot be used to.

. establish an observed release. ¢ ;‘

Sectmn 282 Companson o
. benchmarks. Lists benichmarks and.-
~ explains how: 10 determine whether:
.benchmarks have been equalled of
exceeded(aeesecuonHIHofthxs o
preamble); changes have been made to (..
allow the level of actual contamination -
 in the human food chain threat to’be
- ‘based on tissue samples from aquatzc
food chain organisms that cannot be
used to e:tnbhsh an gbserved nlease.

. Section 3 Gmund Water ngrazzan
Patl:way ’

. The ground; water nugnnan pathwr
eva!mtea threats resulting from relea

~or potential relsases of hazardous.
_ substances to aquifers. The major - °
change- specific only to this pathway

include replacement | of the depth-to.
aquifer/hydraulic condnctmty and

>

N
[ e
Oy

‘revised xpproach for assigiiing mobility.
, values: removal'of the grourid water use
factors and their replacement bya -
resources factor; evaluation of the - ~

.benchmarks; and revisions to scoring of D
' sites having both karst and nan#karst

. aquifers pmem. IR

Section 3.0 - Gmund Water M:gmtmn

Pathway Descriptive text has beens . ' -
" removed. I"igum 3<1 has Been revised to
reflect revisions to the factors ~ =+
evaluated, and Table'3-1 hasbeen” - -

* revised to reflect the new factot P

v categn.ryvalues throughout. -

.Section 3.1 General . . .. " o«
canszderatmna The nt!e has been _
" changed. v
. Section 3.0.1.1. Ground water target
dmanoa limit. An’ explanation of the
treatment of contaminated ground water
_plumen with no identifiéd source has: :
. been added. For these plumes,
. measurement of the. target'distance lim
begms at the center of the area of

" s
observed ground water comammatxon o
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- the center ig deterrmned based on
i avaxlable datay,

Section 3.0.1.2° Aquar baundanes‘

’ """__‘Descnptwe text ‘haa. becn. removecL \

fmterconnect:ons. Descripﬁve text has
.. been-removed as Have.examples of

N a'fscantmumes Descnptwe text ﬁas -
' been removed.

' " Descriptive text has been removed,

»information useful for Ldmﬁfyms aquer ‘

mterconnectmns. N
. Section 3.0.1.2.2 Aquzfer ,'

‘Section 3.0.1:3 Karst aqqlfer

* Descriptive text.has been removed. and
* references to factors hdve been revised
" to reflect changes in 'factors. Text was. -
. fadd‘ed 0 clanfy that karst aquifers " -
‘ undgrlymg any portion of the sources at

g site are gived special’ ‘consideration.

"Section 3.1 "Likelibood of releasa. .

- Section3.1.1 " Observed m]ease

‘;Descnphon of the criteria for
_-establishing an observed release has.

- _been revised'as dlscussed in Sectmn III .
"G of'this preamble. :

Section 3.1.2 Potential to mlease. .

" Texthas been revised to reflect changes

* in the factors evaltated and to clarify . .
. that karst aquifers underlymg any..
".portion of the sources at a site are'given
_special consideration in. evaluanm;
. “depth to aquifer and travel time.

Section 3.1.21. Containment, .

X ,E.xplanatory text has been removed. ancL

. the ground water containment tablé is .-
" refereniced. Only 2 soumes that meet the -
‘minimum size requirement (i.e., that

. havea source hazardous waste quannty

“value'of 0.5 or hxgher] are used in

assigning containment factor values. -
This requirement has been added to

.. ensure that very small, uncontained .

sources do not unduly influence the -

" score. For example, a site might havea
Alarge. yut highly contained source and a °
. Very small; uncontained source; without
" " ‘a minimuin size requirement, potermal
to release could be assigned the

. maximum value based on the very small
;. soufce, whxch could overestimate the

‘potential hazard posed by the site. If no
source meets the minimum size .
requirement, the highest ground water

" ‘containment factor value assigned to the -
" sources at'the site is used as the factor -
““value. Table 3—2-—Contlhment Factor -

‘Values forGround Water Migration
Pathway, has. ‘been simplified by,
combining repetitious items and haa

- been moved from an attachment to the '
» pragosed rule into the body of the rule.

Section 3.1.2.2 . Net precipitation. A

: - new map has been ddded as Fxgure 32

to assign net precipitation factof values..

. The'gquation for calculating’ monthly
' .potential evapdtranspiration was
- % clarified: Descnptxve text has been

removed.

P2

\ Iz.kelzboodofmleaso factorcategory -

' \ based on ebserved relcmhasbenn o
. a

[N

: ‘Descriptive text has been remaved.

. discussed in sections [II F and mPof
" this preamble, the method for aulgmng

Sectxon 3.1 2.3 Depth to aquer As
- described in section III L of this -
'preamble. the depth to aquifer factor has
replacechhe sotptive capacity factor
-and is no longer combined in a matrix
with hydrauhc conductivity for scoring.’
Table 3-5 i new and provides the factor

values. The depth to aquifer factor -,
reflects the geochemical retardation
capacity of the subsurface materials,

- which generally increases as the depth’

increases. Depth to aquifer factor: valuesb :

are assigned to three depth ranges..

Clarifying language. was added related
to karst aquifers. :
Section 3.1.2.4 vael time. ‘As

and is based on the least conductive

of all layers. between the hazardous’

‘substances and tHe aquifer. Table 3-7
- has been revised to reflect these

changes. Table 3-5 from the proposed

Text on how to obtain information'to -
score this factor has beén removed. - <
Clanfymg language was added related
to karst aquifers. .

Section 3.1.25 . Calculdtion of

o patenlzal to-release factor value. Text‘
.- has been revxsed to reflect new factor

- hames. .
. Section 3.1.3 Caiculattonaf

value, New maximum value of 550.
Section 32 ‘Waste chmctetxstra. ‘

Descriptive text has been removed.
Section 32.1 ° Toxicity/mobility.

Sectmn 3211 Toxzc:ty Referencéi

, §2411.

Section 3212 Mobtl:ty As

mobility vahies to hazardous aubstanm
has been revised. Table 3-8 has been °

* . revised. Mobility values are now linear -

rather than categoncal place holders .
and are assigned in a matrix’ combmmg
‘water solubility and distribution
' coefficients. Mobility values may now

* vary by aquifer for a speclﬁc hazardous .
- substance. The maximum mobility valus

is.no longer assxgned based on observed

"+ release by direct observation. A factor.

value of 0 is no longer assigned for

mobility, as had been the case under the -

proposed rule. where categorical placg- ‘

_holder values were used: because
. mobility-is-now multiplied by tomty

- and hazardous waste quantity, aaszgmns . gz
* .- blended systems. The rule also mciludes"ﬁ“'\

'a 0 value would result in a pathway
score of 0. This result could underatate
the risk posed by a site with a large
volume of highly toxic bazardous ’

3

dxscussedmsectxonml.ofthis
- preamble this factor replacés the depth
to aquer/ hydraulic conductivity factor

* layer{s) rather than-on the conductivities .

. rule has been renumbered as Table 3-6." )

. individual Text hias been added to -
‘explain how to'‘evaluate nearest wells _‘

' Level Land II) and those. potentially -
" contaminated. Text was added fo. assxgn
- Level I contamination to any drinking

~."* aquifers. Table 3-11 has been renamed
- and the factor values have been -~

' changed. See section [II B of this -
. preamble for a discussion of the- change

" evaluated using health-based
- benchmarks for drinking water. For :
g populaﬁona potentfally ‘exposed;, - -

" population ranges are used to evaluate
" the factor. This section’ explains. whom

t

“about estimates.of mobility'in ground'
- water and their apphcahxhty in site-

" a'0'value'should not be asstgned to the

‘removed. Table 3-10 (Table 3-12 in the

fthh that from:other dnnkmg ‘water.

‘the well’s relative contribution to the = o
- total blénded system. The rule includes:. * - -

‘when determining relative comrzbut:ons’j K
.-of wells and intakes. This change it

.population for systems with standby

substam:es wﬂ.h low mobnhty - “?s) ‘
‘Furthermore, given the uncertamnes O

specxﬁe srmatwns. EPA. determmed th§ 3

mobility factor-under any condmons
Section 3.21.3. Caleulation of

. ‘toxzmty/mobxlztyfactor valire. Text has © ' v

been simplified. Table. 3-8 (proposed

v rule Table 3-10), the matrix for asslgmng
- factor values, has been revised to reflect-

the linear nature of the assrgned values

. Values for a specific hazardous /-~

substance may now vary by aquifer..
Section 3.2.2. Hazardous waste
quantzty References §24.2 X
Sectian 32.3' Calculation of’ waste
characteristics factor category value:
Text has been revised to indicate the .

- multiplication of the factors, the new * ' - T

-
E

maximum value, and the fable nsed to”

- assign the factor category value. = < > \

Section' 3.3 Targets. Text has been '

‘revxsed to reflect the new namesfor . . (

factors. Descriptive text has been

pmposed rulej'has been modified fo fist 3

. the revised benchmarks in this pathWay

. Section 3.3.1 . Nearest weil. Title has
been changed from manmally expoaed

./

with documented contamination {at -

water well where an observed ielease
was established by direct observanon.
This section also explains how to..
evaluate wells drawing from karst

to assigned values for this factor.
Section 3.3.2 Population. As L
discussed-in section 11 H. populguon i3

to’count for population. Populations |
; served: by wells whose water is blended

sources are, to be apportioned- ‘based’ on, '5*';-11 L

instructions on the type of data to-use

intended to reflect more accurately the .
-exposura to populations through - -7

instructians on how. to'apportios

wells or standby surface wler m'akes




- revxsed to reflect the changes in the .

"\ . ~

_ sy

c&ncentmt:ons 'EXplams how to-

- evaluate populations exposed to Level [
< cuncentrations. The scoring cap. was.
eiiminated. and the mqltvpher {i. e -
v.exghtj is now 10: L
Section 3.3:23 . Level I
vncentmzmns Explaxns howto

e ions exposed to Level II-

aring.cap was . -
eli rh ated, and the multlpher (x .

t Wdlghtl is now 1.

Szction 3.3.2.4" Pdtent.al

} can:ammatwn Explains how to’ asslgn :

" values to popula‘ g potennally
. expcsed to contamination from the site.
- The'formula for calculating population
~ values has'been modified to reflect both -
the revis thod for evaluatmg karst

T ) aquxfers {se& belmgv)’ and the use of.

dxstancewezght »d population values '
from Tablh y has been added:.
~to-assign dis weighted values' for
pOpulations in each distancs category

. The'values are determmed for-each.

- distance category and are then added
‘across distance categories, and the sum -
_is divided by 10 to derive the factor
value for potentmlly coritaminated.
pupulaﬁon. The essigned | vilues'in

" Table 3-12 were determined by
statistical simulation to yield the sama
~population value, on-average, ds the use -
_-of the formulas in the proposed rule. The .

.. useof range values has been adopted as

- partof the simplfication discussed in
also changed. The method for evaluating

_explained in this section. Table 3—14 in
. the proposed rule, which included |

- case and for two special cases, has been
3 removed and the two tpocxal karat
“-cases are no-longer evaluated. (The

genpmlly applicable dilutioa factors for . °

+ karst have not changad‘lnd areall ’
“ incyrporated into-the &etanca weighted -
populax.on v.alue: in Teble 3-12.} The

‘~; scoring cap was, ehmmated. and the

“‘multiplier (i-e.. wexght) is now 0.1.
. Seéction 3.3.2.5 ' Calculation of
" population factor value: Has been

eviiuation of actuilly contaminated’
“walls. The rounding nile has alsg been

- . changed, and the sconng cap was

. eliminated. .
Sef:/tzan 333 Resources. Descnbas
huw points are assigried to resource..
. uses nf gmund watar, Poirits. may be"

-.section I A. The rounding rules have .
karst aquxfers has been simplified and is

samgned d’ there are o dnnkms water

wells within the target distance timit.:
- but the water is usable for drmkmg

3 ¢ water. This scoring dllows for

: cons:deranon of potential future uses. of
the aguifers. {See section HI I of this -
preamble for a discussion of the relative
wuxghting of these factors.)

Section 3.3.4 Wellhedd pmtecf:an o

‘crea. Explains how to aaslgn valtes to

" this factor. The maximum value is

assigned when a source of an observed
release lies partiaily or fully within a
. wellhead protection area applicable to
the aquifer being evaluated, and this
. value has been changed from 50 to 20 to
* adjust for scale’ changes. A new ‘

. factor: revisions to the dilution weight

- ecosystem. bloaccumulauon potenti

B /.‘m‘,\r\\,
-

overland flow potenual to release

- ‘factors; modifications to the human fu_ M} i

chain threat including addition of a- ﬁaod
chain individual: modifications. to the-
treatment of bicaccumulation potential-
-aad addition of a similar factor, .

the evaluation of the environment
‘threat: modifications to the persistenc

" additions of benchmarks. extension of -

criterion for scoring this factor has been

. added. If a wellhead protection area

applicable to the aquifer being ~ °

- evaluated is within the target distance

_ limit and neither of the other conditions',
‘is met. & value of five is assigned. This

"benchmarks to evaluatzon of the neares( o
“intake, and addition of levels of

contamination to the human food thaim.
targets; modifications to criteria for
establishing actual food chain

. contamination: elimination.of the ,
surface water use factor: addition of a.

~ resources factor to the targets -

‘change allows the HRS. to placea vaiue '

on the resourca.
.. Section 3.3.5. Calculatzon of targets
factor category value. Has been revxsed

" to reflact changes in the factor names. -

The rounding rule has been changed:
and the scoring cap was eliminated.

_Section 3.4 ~Ground wdter migration

_ score for an aquifer. Text has been

revised ta reflect the new divisor for .
‘normalizing pathway scores. v
Section 3.5 Calculation of ground
water migration pathway scata. Text
hal been simplified. :
"In addition to the above noted .
changsn. the sorptive capacity factor has -
- been eliminated and replaced by the -
depth to aquifer factor. as have the -
tables used to assign vaiues to this.
* factor (Tables 3-8 and 3~7 in the
" propased rule). The ground water use
factors have also been eliminated as
"have the tables used to auxgn their .-
valiies (Tables 3-15 and 3-18 in the
- proposed rule). Figures 3-2, 3-3, and 34
. 'and Tables 3-4, 3-8 3-8, 3-13 of the

-5 dilution wexght‘lng factors for the genarnl proposed rule have been removed .

Seczwn 4 Surface Water M:g:utwn
- Pathway .

The surfice water mxgranon pathway
. evaluates threats resulting from releam
or potential releases of hazardous. - .
‘substances to surface water bodies. One
major change to this pathway is the "
< ‘addition of a new component for sconng
“ground water dlschargs to. surface
. water: either this componem or tho

' overland flaw/flood migration = .

' component or both may be scored. For
each comporient, three- threats are .

. evaluated: drinking water threat, human
.food chain threat, and environmental’
_ threat. Other major ‘changes specific to”
‘this pathway include elimination of thc

L recteatinnal usa threar sxmphﬁcalion of

| /

- categories. A definition of coastal tidav.—7-

" waters has been added. Some su.rfa
. water bodies that belong in thxs new

.. wetlands contiguous with ccedns).

. mngtwn component As dlSCUSde

evaluation in the drinking water threat; -
and revisions to sensitive environments, * -

Section 4.0 Surface Water M)gmtmn

‘ Pathway New structure.of the pathway.

is explained. Descriptive text has beeq -+

' remaoved. Figure 4-1 has been revised :o ‘

. reflect revisions o the factors

- evalualed. and Table 41 hag been - '

o added to the definition of lakes: salt

' _contiguous to the Great Lakes have beep
-, added to ocean ‘and ocean-like: bpdxes i

_ surfaca water migration pathway has.:
" been divided into two: components
" averland-flow/flood cumponem is’
- essentially the surface water migrdtio

)' cons:demnons Consxs‘s of SP\r‘rdl
“subsections. - S

. -defined morw precisely as areas -
- seaward from the baseline of the ,
Territorial Sea. Contiguous bays’ hav

* different charactensncs of 1he wate
, . bodies.

) eliminatéd.

revised to reflect the riew factor . . -
categqry values thmughou! S
"Section 4. ar Mzgmtmn components.
Explams how to score the, two ungranon
components. v\\
Section 4. 02 Surface wa.er )

category were listed in other categones
_in the'proposed rule (e.g.. bays-and .-

Isolated perennial wetlands have bee
water harbors largely protected by .

seawalls have been rémoved from the
definition of lakes. ‘Ocean has been

been removed from. and wetlandy
These definitionat changes/ ‘
clarifications more accurately reflec

N

~ Section 4.1 Over/and fr'an /f/ona

“section 1t M of this preamble. the',

pathway as proposed cxcept that th

recreational use thrpat ha= been : S

Section 4.1.1 Geneml
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o &ppem:hx A to Part 300—-The Hazard 33.2.2 Level 1 concentrahons ' 4 1321 Toxxcﬂy / persxslence/

L Rankmg Syslem 3.3.2.3 -Levelll concentrations: - ‘bioaccumulation. .- /
L 3.3.2.4 'Potential contamination: . . 4.1.3.2.1.1, JToxicity: .. - e

: ‘Table of Conten!s ., 3.3.2.5 Calculanon of populahon facior ’ 4.1.3.2.1.2 Perslstence A S
Listof Fxgures value. S _ . . -41.3.213 Biocaccumulation potennal o

L st‘ of‘l‘ables ' 3.33 Resources. ' B 413214 "Caleulationt of toxicity/ . - - o

. lnt-oduchon . 3.34 Wellhead Protection Area. persxstence/bxoaccumulanon factor e

. 835 Calculation of largets factor category . value.” @ .- NI S

g 1 1 Defmmons
' 2.0 . Evaluations Common to Multxple
“Pathways.

'2.11  Calculation of HRS site score

2.1.2 "Calculation of pathway score

21.3 ‘Common evaluanons

L2 2 . Characterize. sourges,

21 Identify sources.. L :

22 Identify. hazardoua substances
associated with a souree;, .

23 Identify hazardous substances &
“available to & pathway. - :

-2.3 - Likelihood of reledse.

‘24" Waste charactensncs ‘

2 41" ‘Selection of substance potennally ’

- posihg greatest hazard. o

2411 . Toxicity | factor. .

2412 Hazardous! ‘substance selecnon

4 2! Hazardous waste quanmy

N

S

‘Volume.

24213
Area :

24214
- 24215
- waste quantity value,

2422 Calculation of hazardous waste
quanmy factor value. . |

“value. .
. 2431 Factor categor} value

‘2.5 'Targets. N

251 Determination of level of actual

. - contamination'at a samplmg locafxon
(2.5:2 Comparison to benthmarks.

3.0 "Ground Water: ngranon Pathway..

301 General consxdetauqns

4.01.2. Aqufer, boundanes.
©13.0.1.21 Aguifer interconnectiohs.
'3.0.1.2.2  Aquifer dxscommumes
3013 Karstaguifer. .~ - 7. -
31 “Likelihood of release. .
311 Observed- release..
3 1.2 Potential ta release:
-3.1.2.1 Containment.
. 31.22 Net precxpuatxon
13123 Depth' to aquifer..
.3.1.24- Travel time,
3.1.25
. factor'value.

factor category value. '
: " ‘Waste characteristics.
i 3 T Toxxcnv/mob Jity.
3211 Toxicity. ”
3212 Mobility..
“3 21.3 Calculauon of 1ox1c1ty/mob: 1&)
o factor vajue.
322 Hazardous waste quanmy

. factor category \alue
- 3.3 Targets )

'3.3:1 ° Nearest well.
S .143.3.2" Population. L
3.3.01, Le\e o‘ romammahon -

3237 Calculation of waste charactensncs

‘2.1 Overview. R

Calculation oi source hazardous

24 3 Waste characteustlcs factor category

‘Calculatign of potenudl to release

3. ‘1 3’ Calculation of\hkehhood of release )

2421 ‘Source hazardous waste quantity.
- 24211 Hazardous const:tuem quantity.
2.4.21.2° Hazardous wastestream quanmy

"'2.4.3.2 , Factar catégory valie, consxdenng
bxoaccumulanon potehtial. R

140"

value.
34 ‘Ground water rmgratxon score for an
_ aquifer, :
35 ‘Calculation- of g:ound water mxgrahon
-pathway score,-
*40 Surface Water Migration, Pathway
401 Migration components. >
Surface witer categories.
4.1 Overland/flood migration componem
4.1.1 General.considerations. :
4.1.1.1 Deﬁnmon of hazardous substance
migration path for overland/ flood
mlgrahon component:

A 1.1.2° Target.distarice limit.

41.1.3 Evaluation of overland/ ﬁood
migration.component..; v

4.1.2 Drinking water threat.. ‘

4.1.21 Drinking' water threat—hkehhood of

release. °

C 41211 Observed telease.

41:21.2 ‘Potential to release. ‘

‘412121 Potennal to release by overland
flown

41.21.2.1.1 Contammen’t.

4.1.21.21.2 Runoff.’

‘’41.21.21.3 Distance to surface water.

4121214 Calculation of factor value for

potential to release by bverland flow.

. 41.21.22 Potential to release by f!aod

. 3.011 Ground water ‘target dxstanoe fimit,

N

*'41.2.32 Population:

41.2.1.2.31 ' Containment (ﬂood)
4.1.21.2.22 Flood frequéncy. : y
4.1.2.1:2.2:3 - Calculation of factor value far
patenual to rélease by flood. ,
41.2.1.2.3 . Calculation of potenhal to
. Ttelease factor value.
4.1.21:3 Calculation of drinking water
threat-likelihood of release factor .
. . category value.
© 41.2:2 Drinking watér threai-v.as:e
~characteristics. .
41.2.21 Toxicity/ persxslence

- 41.2.21.Y Toxicity:

" 41.2.2.1.2 Persistence. . Co
41.2.213  Calculation of tox:cxt)[
persistence factor value. | 7
. 41.2.2.2 Hazardous waste’ quanmy

J, .41.2.23 Calculation of drinking water

_threat-waste charactensncs factor
* gategory value.
41.2:3 Drinking water threat targets
4, 1 2.3.1 Nearest intake. :

‘41.2.3.21 Level of contaminatien.
412322 Levell concentranons ‘
412.3.2.3 Level Il concentrations..
41.2.3:2.4 -Potential contamination. )
41.2.3.2.5 Calcuiatxon of popuianon factor
" valugy, )
4.1:2.3.3 Resources:

41.234  Calculation of drmk.ng water oo

threat- targets factor category value.
4.1.2.4 . Calculation of the dnnkmg water
threat score for 2 watershed. - -
4.1.3' Human food chain threat. .
4.1.3.1 Human food cham threat-
5. likelihood of release. ‘
4.1.3.2 :Human food cham threai waste N
charactensncs
'

\ n

N

| 4135 Calculation of overiand/ﬂood

418, Calculation of overland/ﬂcmd ‘

4.2 Ground water 10 surfdce water mxgrat on

41.3.2.2. Hazardous waste quanutv )
41:3.2.3 Calculation of human food chain,

. threat-waste characteristics. factor
" category value.’ -
,4.1.3.3° Humian food chzin threat !argets -
4.1.3.31 Food ‘chain individual.. .
41332 Populanon
. 41.33.21 Levell concemrauons
' 4.1.3.3.2.2 - Leveél 1l concentrations. .
4.1.3.3.23 Poténtial human food Chdlﬂ
' comarmnanon

- B e

.- "413324 Ca}culatxcn of populauon fdclor‘f'

value. .
41333 Ca]cu]anon of human food cha'n .
threat-targets factor categorv value. '~ . .,
41 3.4 Calculation of human food. ¢hain + . ¢
threat score for a watershed :
4‘1 4 Environmental threat. o
. 4141 Envxronmental ’(hreat hkehhood of
- release. ° . ;
4142 Emlronmemal threat waste
', characteristics. .” . v ..
-4.1.4.21 Ecosystem loxxcx!y/perszs:ence/ N
bipaccumulation. - ) AR
41.4.211 Ecosystem toxxcm LN
4.1.4.212 Persistence.'” o
- 4.1.4.213° Ecosystem bloaccumulanon
"\ potential. = )
"41.4.2.14 Calculanon of ecosvstem H
toxxcxtylpersxstence/b1oaccumulauon . W/L
"factor value. W
4.1.4.2.2 :Hazardous waste ‘Guantity.
4 14.2.3 Calculation of environimental
threat-waste charactensncs factor
’ category value:,
~4.1.4.3. ‘Environmeétal threa!-largets.
414341 Sensmve environments...
41,4311 Levell concentrations: {
41.43.12 Level Il.concentrations.
41.4.31.3 Potential confarmination.
41.43:14 Calculation of envirohmental
_ threat-targets factor category'value.
. 4.1.4.4 Calculation: ofemn‘onmental
. threat score for'a watershed:

W 5

N

migration component 'Score fora>
watershed.

m’gra tion component score.

component. .

4.2.1  General Consxdera:zons )
4.21.1 Eligible- surface vxate‘rs -
4.21.2 Definitipn-of hyazardous subs:ance

mxgratlon path for. ground waier'to. © i
" surface water migration componént. - ' °
" 4.2.1.3 Observed release of a specific,

hazardous substanceta surface wa!er w

water segmem .

" 4214 Targetdistance it v o

4215 Evaluatiofof ground watertg" . !
surface water migraton component

" 4.2.2 Drinking.water threat. |

©4.22.1 Drinking water threai hl\ehhoo. :
‘release. - ¢ |

©4.2.211 Observed release
42212 Potential to release,

- ' o

|
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mg water J‘reat -wasiel

- 42221 Toucxl' /mobxhty ’“persas&en.
~'4.2.2.2.1.1 - Taxigity. . .
©4.2.2.21.2 Mobility
-4:2.2.213, Persxstence ‘
42231 4 Calculatmn of toxicit Ay 7.
mubm'x« /persisterrce facfar value.
"4.2.2.2.2° Hazardous waste guantity.”
42223 Calculation of drinking-wat ter
threat-waste c}.aractenst:cs ‘ac'nr ‘
/cateﬂon value. S
Ing WAter th'ea' tar"ets. N
Neares; infake. ) o
Popula"on ' RN
Level I co“cemruho.ls
: - Level H vancentrations: -
422 32 3 -Potential contémmatwn

* value.
4.22.2:3 'Resgurces. ‘ ‘
4 2.234 . Calculstion of dmn..mg water
. thredt-targets factor categofy value. )
4 224 Caiculation.of d"n"mrg water %
threat soore for'a wafcrs}mu b

uman‘fimd éha‘lr‘:‘th:‘eu t-

hhehhood of release, - X
" 4232 Human food ¢hein threat-uacte ,

characteristics. -
4.2.3.21 Toxicit; | mob\ht\,pe';' t
. bmaccumu]a or'.. o
423211

423712
423213
4.23.2.1.4
1423215
* mobi

‘(ohl'.ty X
-Persistence
Bmacmmu.auw potential,
Calculation of toxv’ml

/persisténce 'bxoacrumu]anu..

.. factor xa’ue : R

b 4....: 2.2 Ha2zardous wasle qLanilh.‘ ‘
42.3.23. Caizuldlion of hisman food chain .

thre 'uasw‘»c...a"ader.a.x sfacior B
] CB‘P"Jr‘ A
4 233

"....3.3:1

'gPls. ‘

Le\\e' Iconw'tra‘:cns
Levei IJ cg'!cernra..nhs
Pa'ennak 1‘u"x.: i.food ¢hain

tion of papy

! uw u.’.;'a'r.:m food cI.c in
or category vaide.
1*fon ¢f himan’ fum, rhain
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613 Ca! culation of likelihood of 'ele,.s\ R
* factor category value. . S
6.2 "Wastd ct haracteristics. P
B.21 Taxicity mobility.

4.2.4.2 3 Cd"ufa.m'l of Pm.m’x'nen al
threat-waste c‘xa'actensncs factor

- category value. }

. 4243 Environmental thrnal tar*s's -

4.2.4.3.1 Sens.lne enpvironments. -
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424312 Levelll concentrations.
424313 - Potential’ comammauom .
43.4 314 Ca'culatxcn of emlronmert 1

v 6211 Tewewy. . - 0 7 LT
lhreat~targ°ts factor cateﬂo—3 value. ) - §212 Mohihite } v 7
-4.244 Calculation of environmental 6.21.3 ' Calculation of tond ity /mobiii’y -

threat score for a watershad. ~° N

- factor value. s : .
4.2.5 Calculation of ground water to surface’

; 6.2.2 Hazardous waste quantity, - .
water r}rlugérausn’ compnnent score for a ‘823" ‘Cateu! stion of waste ch& acter‘sm s
atershe : factor category valge. | - T
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) Secuan 4 111 Def:nmon of tﬁe\ : ;
hazardom.substam m{grm‘:on path far ‘

" overlandfls w/ﬂavd gration’

~in genecat an, ad san gl:phnauon o£
- how to calculate th argwt distance
“limit for contaxmpated sediments with
. 'ne ldentl jurce. For these latter -
", sources only. when there is a clearly’
* defined direction.of flow, the target

" distance limit is measured beginning at -
f ‘the observed sédiment: ‘contamination,
. farthest upstream: when there is no -
,.clearly defined direction.of flow, the -
- ‘target distance lixmt is measured from
. the center of the area of observed
sediment contamination. Discusses the'
de!ermmabon of whether surface water
. targets are subject to actual.or potential

* contamination. Also, text was added to

- assign Lavel I to targets subject to -
- ‘actual contamination based on direct™

"._ “-observation’

Section 4.1.1.3 * Evaluation of the
- overiand flow/flood migratiom . = - )
- component. Explains that for muitiple

' i watersheds; highest scars assigned to.a . -

* watershed is used instead of summihg
"watershed scares as proposed. ‘

‘Section 4.1.2. Drinking watar duéagf..' .

* Descriptive text has been removed. *
' Section 4.1.2.1 ﬂmzl:mg water

o '7: < threat—-{ikelikood of releass. Text has
. been simplified to clarify when potential

to release factors need to beevaluated. .
.. -.Section €1.21.1 Observed ralease.
Text has been revised to raflect !be ‘
changed maximim value. ' /
: Section 4.1.2.1.2 Potcnacl to releaae
. Text has been revisedito reflect the
" ‘changed maxitim valuo and has been
- snmplrﬁect :
‘Section 4.1.2; 1.21 Pommal to
* release by overland flow. ‘Explaing
. when overland flow potanﬁd to release
' is not evaluated. ~ - - -
" Section 4121211 Conmmmm. -
Text has been revised to reflect changes .
_in mcnumbeﬂngoftheconmm :
table. Oniy soumuthatmnnhc oo
minimum: size requirement (Le., that

. have a'source hazardouswaste- qmdty

- valie of 0.5 or higher} asd'used in
assigning containment values. 'l'his
requirement has been adgid to ensure

Ihat very small, uneoqhmodtourm do '
. P L

. not undu.ly influence tha.
' “example, a site might ‘
.| highly contained soiirca and s very

" small; uncontained : hout s

' minimuin size nent, tha pote!mal
_to'releass could be assigned the

" maximum velue based oa the very smﬂ )

. source. which could overestinate the

~ poténtial hazard posed by the site.: ano\
Sourcs fieets the minimum size

" requirement. the source with the highest

- surface wntar cdnta""

- in Table 4-7 (proposed rule Table 4-8) - procedurs fmdmmning whether to .

" the factor value for potentiai to releass ' had been the case under the proposed

ent facto: valuc ‘ Sectmn 451.2.1.2.3 Cala:!atmnof m%\

i used. Descriptive texthasbeens . . potential to release foctor vajie. Text. /
. removed. Table 42, Contsinment Factor: _ hag been sim . and the awgned \W
- Values for Surface Water Mlgraﬂon valuc has b‘ﬂﬁhﬂm RS

' Pathway; bas been simplifiedby =~ . Section 4.£21.3 Calcuiatisn of
combining repetitious items and Ras: , " drinking. wuter threat—likelibood of . -

. been maved from an attachmeant ta dld " rolease facior category valoe. Textha I
* proposed rule xmo this section of !he ' been simplifisd. The Z.m::,.m. " ::.’ -
- final rule. - ' hasbeencha.uged.mdthcmmmumfor :

Section 4. 1.2.1.2.1.2 Runoﬁ Text o potential to.release is no longer equal ta.

. _evaluating rainfail has been simplified ﬁ,. maximum for observed relsase.
by removing explanatory refersnces.” ‘Section 4.1.22 ' Drinking water

‘The runoff curve number has been. threat-mk charactaristics.

~ simplified by substituting a soil 8TOUP ", Descriptive text has been remaved;

-designiation in its place. Table ¢4

. - Section £1.2.2.1 Toxzc:ty/ o
2 been .
g:::d“tg hm::oﬁ%‘ ,th;:)@ - persistence. Editonal changes hava been
' designations: Based'on analysesof = . TA4de.

mnoffandacmaldmmagnammu. ‘ 56‘-'“0"‘”-2211 TOWI‘Y ’ g’

' Table'+~3 (proposed rule Table 4-3) has ~ References $2411.° o
. been revised by changing the dmslonn Sectzan 412212 Perszstence Ag

of drainags area size. Table4-5° dxscusud in section I F of this

. (proposed rule Table 4~4) hasbeén - | Axpreamble. several changes have been .
.. revised to reflect the changes related to- . mada to this factar, including the

‘the use of soil group designations. Table  deletion of free-radical oxidation asa = ‘
- 4-8 (proposed rule Table 4-5] bas been dmy process and the inciusion of

revised so that the heading in the table, considerstion of K., to account for

reads Rainfall/Runcff Value; the values . :sarption to sediments. Table 410 T
assigned have been adjustedonthe - (proposed rule Table 4-8) has been -

_ basis of both the higher maximum value . ' revised to change the values asugned" EE
~ assigned to the factor category and the  -from amgo&al numbers to linese .. ,
" analyses described above. Expisnatory - = scales. The divisions aimong the linlf— e

‘text has been removed. - . lives for rivers, oceans. coastal tidal \»
. Section4.1.21213 Distanceto. ©  ‘waters, and Gréat Lakes have changed
" surface water. Values assignedfo . based on a study of travel time, and umr‘*

dmtanentuvuriaameafactorva!uu text has been miodified to clarify the.:

have been revised to adjust forthe . ' base the persistesice lactor on.lakes or
higher maximam aui@ed to thc factor - onrivers, ocsans, coastal tidal waters, - .
category. -~ and Great Lakes. A factor value of 0'is' R

 Section 4121214 Calculation of - .riolonger u:igmd for persistence, as. :
by overiand flow. Has not been changed  rule. whers categorical place-hoider

except foruuianed value: © 0 values were used: because persistence is
. Section4.1.2.1.22 Potentialts =~ . 'now multiptied by toxicity and e
' m!eaubyﬂoad.nucﬂpﬂwmxtﬁu hlmdummquannty.asslgnmgaO' o
been removed. . . value would result in a palhway score.of., -
Section 4.1.21.22.1 Con&wumnt 0. This resuif could understate the risk
{ﬂmd). Text in Table 4-8 {proposed rule  _posed by a site with a large volume of
Table 4-7) has been revised to - " highty toxic hazardous substances’ wuh -
;lncorpofmnswlanmonnquhsd lwpuﬂmm}xemore given the . b
- documentation on containment. The uncartainties about half-life estimates ‘ ;
- requirement for certificationby an~ - and their applicability in site-specific - -

engineer has been dropped. The new: - situations. EPA determined thata0 .
documentation requirements have been . value should not be assigned to the ~ ~ ~ ‘

’ . added to make the rule condnent with - persistancs factor under any. conditions.

* RCRA requirements. _ - Thetexthas beea modified to clarify =
-Section 4.1.2.1.22.2 Floodﬁvqucncy selection of an appropriate defauit. St

Values assigned to this factoe by Table - - value. Table4~11—Persisténce. Values— ~ -
" 4-9 (proposed rule Tabie 4-8) have been ' Log K. has beea added. Descnmwe . i

' revised toibetter reflect probabilities: - 'texthas been removed S
and to adjust for the higher maximum ~ ~ Section £1.2213 *Calculation of L

~ assigned to the factor category. © - ., toxicity/persistance factor value. ‘Table - .

" Descriotive text has been removed. - . reference has been changed to reflect - R i

-Section 4.12.1.2.23 {Caleviation of the change in numbering. Table 412
the factor valua for. potenad {0 refease {proposed rule Table 4-10) has been' .
v‘byﬂood. Has been revised to reflect's’ changed to reflect, thc mulllp[lCd(lw" ; o
minimum size requiremént for sources. mlauomhlpg e S
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"~ tissue samples that car be used to.
estabhsh Level Icontammatmn, C
. Section 4.2.3.3.1 "~ Food chain -~ . i
RS mdmdual As discussed in section I M
" . of this preamole, this facturis'new. Thxs
~ " section explains how m mgn a value :

‘o the factor. -~ ,
Section 4.1.3.3.2: Population. Has
o been -changed as dxscussed in sectxon 11 8
" MGf this preamble. -

Section 4.1.3.3.21 Level i

' . concentrdtions. The approach to 3
calculdting this factor value has been

CEaN

"* this'preambie. The. roundmg rule has -

* been changed. the scoring cap was -
, eliminated. and the multiplier (l e..

B wexght) isnow10:
.- ‘Séction 4.1.3.3.2.2 Leve! a’
‘concentmtzans Explaing haw to assxgn
;- values as'discussed in section I M of

- been changed. the scoring cap was-
_eliminated, and the mulhphe‘r (i-e.
".weight) is now' 1. .
» ., Section 4.1.3.3.23 Poteatial humtm
fcad chain contamiination: The approach
- to calculating 'this factor value hasbeea
__revised as dxscussed in section [I'M of

.- Been changed, the scoring cap was..
- eliminated, and the multipher fien -
‘weight] is now 0.1,

‘population factor Value. Texthas been’
revised to omit the maximum. The -

. ‘rounding rule has been changed, and the

\_sconng cap was elimiriated. . ‘
.- Section 4.1.3.3.3  Calculation of

category valus. Explains how'to.-
calculate the targets value:
ule has been. changed. and the scormg
cap was eliminated,
food chain threat scofe for.a watershed,
ext hgs been sxmphﬁed. The divxsar
‘has changed. _
Section4.1.4 . En wmnmental threat.
Descriptive text has been removed. -
Section 4.1.4.1 Environmental

references have been ch
Sect:on 4142 Enwmmtal

Descnptive text has. beearemoved. o
Section 4.1.4.2.1 Ecotyetem toxicity/
perswtenca/bzoaccumulatwn Text has
Beefr rensed to.include the addition of

muitiplicative factor, .

b Section 4.1.4.2.1.1 Ecosystem :
xicity. The approach far eva!uaung
ecosystem toxicity has been revised.
Addiﬂons have beéen made to the data .’
'erarchy (see section 1] | of this
amble) and-x defaun value-of 100
wes added to cover the situation: whem
ppmpnate aquatie tox:cxry data were .

el

: unavallable for air of the subetances

", revised as discussed in section I M of ..

 this preamble. The rouniding rule’has

’ . this préamble. The roundmg rule'has " .

. Section 4.1.3.3.2.4 C‘alculatxon af the

‘human food chain threat—targets factar

The mundmg/

reat—likelitiood of release. Secnae K

. counding rule has also been changed.y

" being evaluated: Table 4-19 (proposed

- ‘rule Table 4-23) has beer revised to
make the factor linear and to eliminate -
‘the rating category of 0 [except when
. data are unavailable fora.given -
* substance}); these changes make the
‘ecosystem toxicity factor more

congistent with the toxicity factor'in the -

‘other pathways and threats. Text was
. -added to clarify the evaliation of
ecosystem toxicity for brackish s water.
Section 4,1.4.2.1.2 Persistence.
Section references have been changed.

Clarifies howto evaluate persistence for -

-contaminated sediment s sources,.and -
. -adds coastal tidal waters as a category
of surface water.’
Section 4.1.4.2.1.3 Ecos;fstem
 bioaccumulation Potential. As explained

o

" . in section I | of this preamble, this

factor is new for this threat and is.
.evaluated similarly to (but with sev, eral
. key differences from) the ' .
bioaccumulation potential factor.in the
‘human food chain threat. ‘
- Section 4.1.4.2.1.4 " Calculation of
ecosystem toxicity/persistence/

* bioaccumulation factor value. Section

. referenees:have been changed. Table 4~ -
. 20 (proposed rulé Table 4-24) has been -
_changed-to refleét the changes int the' .
‘values for the factors. Table 421,

" Ecosystem Toxicity/ Pemsteneel

~ Bioaccumulation Values, is new and

" assigns values for the combined °

toxicity/persistence/ biaaccumulation

factor. .
.Section 4 1 £22 chardous waste
quantity, Section references have been .
changed. -
- Section 4.1.4.2.3 Ca]cu]atzon of !
environmental threat—wasts :

. '\ characteristics factor catsgory value.
Section 4.1.3.4 Ca!cu]atzon of buman :

Text has been cevised to indicate the

multiplication of the ecosystem toxicity] -

persxstenee 2nd hazardous waste =
quantzty factor values, subjectto a .
, maximum, and the further muinplicauon
. of that product by the ecosystem .
‘bioaccumulation potential factor vilue,
“subject to a maximum for this second .
© product, and to reference the table for '

" . 'assigning the factor category value. -

Section 4.1.4.3 Environmental

thmat-—targets Descnphve text has “1

_been rémoved. ‘
' Section 4.1.4.3.1 Sensitive ‘
- environments. Explains how to evaluate
. Sensitive environments. Table 4-22,
.~ Ecological-Based Benchmarks for |
-.Hazardous Substances in Surface

W—ater. has been revised as described in. |

‘section I H of this preamble. The

Settion 4.1.4.3.1,1 Level I -
concentrations: Explains the new

- méthod of evalvating wetlands based on j

wedand frontage or; in.some aituations. :

o

o

* -Rating Values for Surface Water.

*_concentrations. Has been revxsed to-

- score, which resuits in' the same .

- higher than 120 to compensate for low

: watershed seo

. Section421 Geperal =~ . .-
~ consideérations: Co

wet!and penme(er. Table ¢-23 Sensmve

Environments Rating Values, has been: -
" revised as discussed in' section I Jof
this preamble. Table 4-24, Wetlands '

ngratmn Pathway, has been added to
" assign'values to wetlands based on the,
‘total length of wetlands The scoring cap s
‘'was eliminated. and the mulhpher fi. e
weight} is now-10.

“Section 4.1.4.3.1.2 Level II

. reflect the method of evalua ting. . .
wetlands. The scoring cap was - - SRR :
eliminated, and the rdultxpher [1 e, - -
‘weight) is now'1. AR

, Section 4.1.4.3. 13" Pnzennal
cantammatwn Has been revised' to.

" reflect the method of evaluating.. ©

‘wetlands. The rounding rule kas also -

. been changed, the. scormg cap was:

elxmmated. -and the multiplier {i.e. .
~ weight) is now 0.1. L
Section' 4.1.4.3.1.4" C’ulcu!alzon of
environmental t!zreat——targezs factor
category value. Has'been revised to,
- remove the maximum from the. targets .
" factor category: Theé roundmg rule has p
also been changed. - )
Section 4.1.4.4 Calcu!atmn of
envzmnmenta! threat score fora ,‘ ‘
watershed. Dmscr for the. threat has
" changed. A cap of 80 was explicitly -
‘placed on the environmental threat -

' maximum possible thréat score as in the

_propased rule. (In the propased rule. o
" environmental threat targets were - -
_‘capped at 120, which resulted i inan.. - -
. environmental threat score maximum of Lok
* 60.) However. in the final rule the targets ',
category is uncapped and can score .- |

scores in other factor categories. 5
Section 4.1.5 Calculation of over/and
flow/flood migration component score ’
for a watershed. Explains how to | i
calcnlate the score for the watershed. NI
" Section 4,18 Calculatzan of overland .
- flow/flood migration component'score.
Explains how to calculate the score for |
the component based.on the highest' -
watershed | seore in the proposed rule. | N
es were summed). bl
Section4.2" Ground water to surface” -t 0

water m:gratlon Componenit."As . ) R
" discussed in ‘section I M.6fthis© 3
preamble. this ¢ Component has been’ ‘
. added to the rule‘to ‘account.for
contamination of surface watsr bodies L
through ground water migration of
hazardous substances. Thus. all sections .
referring to this comporent are new..

Section 4.2.1.1 E[lg}b/e su r’u{:e .
waters. Explains the conditions that .
_thust apply before this cnrrpnnnnr fa o
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. SLO e In ‘ber'eral thxs co ponent is
. “scered oniy when there is-a surface .
: V\'d/'?' within one miile of souree, the
. lop ‘ol the uppermost aquer isater -
abovmme ‘bottom of the surface water,
.&nd nd aguifer dzscontmmty is ‘

)

portion of- sx.rface water within one mile
sof tHe sox.r e Excepuons are also
e‘Vpla.ned .
Sec"a'* 12
/jamn.’uus sub

Df’")'llf an af the
tance nngmtfon path for-

th'is defined as shortest. straxght lme‘
g <tance wzthm the aquifer boundary '

o+ ffom a source to sur{ace water.

.-' ' Section 4.2.1.3 'Observed release ofa

“water /n-water seginent. Explains tbat
! 'before an-observ ed release of an”
‘individual hazardous substance can bex

" .7 ebtablisked to the surface water/in- B

T water segmeat, the substance must meet’
Lhe criteria for an observed release hoth
- to’ground water and to surface water
(thxs requirement does not. affect:the
'v‘tual~scormg ‘of observed release). Also
" clarifies the use of samples from the
surface water in-water segment. .
Section $.2.1.4 Tar;get dzstance limit:
E\pmms the criteria for determmmg the
target distance limit and for establishing

' ','\3_ whather targets are subject to actual or

poterndl tontamination. .
Section 4.2.1.5 ,Evaluazlon of tf'e L
g rou: zd waler to surface water m'gratmn
copipsnent, ‘Explams the general ‘
: a‘pproac‘u for evaluating this component.
: Fzgura 4-2. Overview of Ground Water

i¢'new. Table 4-25, vshlch\xs new,"
prondvs the sco"mg sheets for this.
mmmnen‘

‘Section 422" - Drinking wa.’er tﬁrea'

7 evaluating this threat. .

1k generai approach for ev aluatmg th's

‘ ,f facmr category.

‘ ' Section4.2.2.1. 1 Qbsen'ed ’e]ease

- L\p ains that scormg an observed

s releage is’ based on releases [ grorxi
W ater.

“Section 4.2.2. 1. 2 Poter;.c! [o re:ease

L\p‘am .that scoring is based on the

' scoring of poter'nal re!ease to uppermost

ﬂ.aq.nfer o “

Sectzon 4.2.2.1. 3t Ca[cu/a!lon of

"1r'kmg water threat—likelihood of
ecse factor: ‘category value. Explams

Sectvoni 2.2 Drmkmg water
hreat—-—wasle chamctensllcs ‘Explains

o

established between the source and the -

g’ouna water to su-face water m: ‘gration- "
\conpaneqt Explams that the' migration -

"veczflc lvazcrdous substance to. SJrface o
“value, Explains that'the factor value'is .

. hazardous substance evaluatgd usmg

1o Surface Water Migration ComponenL 4

“Expiaitis the gEﬂeraliappLoach fo. Ct

x Section 4.2.2.1 Drinking water - 1"
hreat—likelihood of-release. Explains -

ow'to assign the factor category value..-y

the general approach for ev alua(mg thls; '
S fdcmr category ‘

S:cuon 2 21 Toxlr:'y/mob 'm, ,
persts'ena Explains the appmarh Jor

ey aluanng these factors.

"Section 422211 . Toxicity. E\pmms
tnat toxicity values are assigned to all
hazardous substances available to
mlgrate ta ground water. )

‘Sertion 4.2.2.2.1.2 - Mobility: Explains
"that fhe mobility value is assigned to al] -
-hdzardous substances avallable 1o
‘migrate to groind water.

Section 4.2.2.2.1.3 . Persistence.

Explains’ that this factor value is

- assigned as in the drinking water threat
- for the ov erland flow/flood migration

component for all hazardous substances
*dvailable to migrate to ground water.
Section 4:22.2.1.4 Calculation of
toxicity/mobility/persistence facwr

the hxg‘xest value assigned to any
Table 4-26, which is new.

.Section 4.2.2.2.2 Hazardous' uaste
q..rantxty Explains that hazardous waste
gquantity is calculated for hazardous
substances avaxlable to migrate to
ground water.

" Section-4.22.2.3 Ca]cuIatxon of
' drinking water threat—waste -

o characteristics factor category value.

" Explains. how to calculate the factor
- category value.
Section 4.2.2.3 Dnnkmg water E :{
: threat—targets. Explains the general -

- approach for evaluatmg thls facter
- category. .

Section 4.2.2.3: 1 Nearest in take. .
'Explains how to determine the'dilution
weight adjustment using Table 4-27,.

which was added, and how to assign "
factor values. Figure 4-3 was added to

- illustrate determination of: the ground:
' -water to surface water angle. (See

section 11 O of this preamble for a

-"discugsion of this adjustment.) -

" Section 4.2.2.3.2 'Population: Tkis.
section parallels. other poou]aho factor’
sections. - N

.. Section 4. 2.23.2.4 Lex.e] ol
concentmtzons Parailels the population

¢ factor sections in the overland flow/-

- flood thigration component.
.Section 4.2.2.3.2.2 - Level Il

concentrctions: Parallels the population. . _
‘. the e\.eriand ﬂow/ﬂood mxgrano" R

~factor sectjons in the overland flow/,
fiood migration/comporent. _
* Section 4.2.2.3.2.3 Poten tal

* Contamination. Parallels the pouulanon\

factor'sections in the overland flow/

" flood mxgrahon ‘component, except for,
* addition of the dilution weight

r'adyustment . . '
Section 4. ”.2.3.2.4 Calculation of

population factor value JParaHe!s other

'population factor sections.
"Section 4. 22.3 3 Hesources Parallels

v olher resources fador sectmns

3 calt.ula(e '.he faclor categrrv v Jx.e

- 4~n£:m i n'r"zhr'ea‘ score fa' G

" category value. - -

dr'r" ing-w oter t’v"ea.—larg~ f'!b*"
category valué. Expiains-how fo

watershed. Explains howte calevlare v
the score for a watershed., ' - :
- Section 4.2.3 - Humen ,u.:J ciuin
fbreat Lists the factors eva!m:‘a‘zeci,.,
Section 4.2.3.1" Hudier food A
thicat—Iikelihvod of release. Exgla .
how to assign the fact zcategory v ui"‘”‘ oY
 "Section 4.2.3.2 Human r'ood )
threat-~waste charze! erzs.u.s.
faptqrs'e‘&alha!ed ' '

Section 4.2.3.2.1.  Toxicitvy
pe:'szstence/bzoaccumumi'or Expia:n;
* how to calculate these facter vaiues,
using Table &2 8. “hx\,"x is mew.. L

, Section4.2.3.21.1  Tex: icity. E)-Dxax'i~ o
h0w to calculate this factor vaive. | 4

Section 4.2.3.2.1.2 Mobility. mpla ins .
how to calculate this factorvadive. .

" Section4.23.2.1.3 Persistence.. .

. Explains how to calculate thls factor - =7
value., [ |

Sect:on 4.2 32 1 4 B'oac.,un*.x‘ct'o
potﬂrtzal Explains how to ca]culate ‘t
‘factor value. . -

Sectian 4. 232 1.5 Calcmctmn v*’

- toxicity/mobili ty/pers'stence, B /«%\\,

- bioaccumulation factor value. Exp’.ims\mw /-
how to calculate this valve. usmg Tables :
© 3-8, 4-26, and 4—28.’ L ‘ :
Sec.'zan 4.23.22 Hazardous w—-s ‘e ‘
quantity. E'..\plams how to. assagn ;.,e :
factor value. .
Section 4.2.3.2.3 Calcula f ) ({»
© human food checin tn:'eat-—wcs
. characteridiics factor cat tegory valve.
Expldins how: to. calculate thxs factor

-Section 4.2.3.3 Hun‘an f.;o-., cham ‘
threat—targets. E\plans t"xe xactorc ol
" be evaluated. . T
Section 42’31 Fuoa’d‘cn R
indivi d.ml Exp'alr.s how 10 ass: gn the o
" factor value. SN ‘
S’eczzon 4.2.3.3.2. Popu]a ion. E\p.ams
how g cal rulale this factor value. o
Section: 4.7.3.3.9.1 Levéll." T
coacentraticns. x)arallexs the ponmat.on‘.
-factor in‘'the human food chain threat for’

componem .

» Section'4.2.3.5.2.2 Level ir
Lonce trations: Paralleis the populanon
* factor in the human’ food chain threatfor
the, overland flow /ﬂood rmgrahon
componen*

Section 4.2.3.3. '7.‘3 Potcnt:al humon /““““‘
food chain conzamzrahon Parallels the
populat!on factor'in the-human food
" chain. threat for the overland flow/flood ™
component, except for addition of, tbe
dxlunonu wergb! ad,ustmen Y ‘

o . PR, L ;
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Sec!zon 423324 Ca]cu/auon aftf'e
" population factor value. Explains how to
calculate this factor value./ )
:3.3.3" Co[cu[atl‘on of g

 category'value. Explains how to .
calculate this fagtor category value.”

food chain thréat score for a watershed.
 Explains how to calculate the score for a
- watershed. . : £y
‘Section 4.2.4 . En wronmen!a! threat
Lrsts the factors evaluated
-Section 4.2.4.1 - Em'rronmenta]
thredt-—Llikelibood bf release. Explains .
. how'to calculate thxs factor category '
value.
* Section 4.2.4.2 Em zronmento/
: t!vrea(—n aste characteristics. Explains.
‘how to calculate thxs factor category -
value ’

: mo’wm /persrstence/bzoocrumu]a!mn
Expxams how to calculate these factor
xa.lues 2

- 'Section 4.2.4.2.1.1 Ecosrstem~ S
tawul} Explams how to calculate this
factor value."

how to calcplate this factor value: '
Settion 4.2.4.2.1.3 'Persistence:

E\cplams Howto' calculate this factor .

: ralue. ‘ . ,

- Section 4.2.4.2.1.4 Ecosystem L

ecosvstem ‘bidaccurnulation evaluation

_inithe overland flow/flood component,

-except expands the species considered

. a$ discussed in section [[L]. .

Section 4.2.2.2.1.5 . Calculat‘mn of .

" ecosy'stem toxicity, /mobility/

pers:sre wce/bioaccumilation factor
value: Expldins how to calculate this
factor value using Tables 3-9. 4—29 ancl
;4-30, which were.added,

Secticn 3.2.4.2.2 Haz ’ardous wasté
quantity-. Explams how to calculate tl'ns
factor value.. S r
. Sectron 4.2.42.3 Calculation of
-environmentai threat—waste -

., cHarccteristics factor category value.
: Explams héw to calculate ﬁus factor "
categorv& alue.

Secticn 4.2,4.3 “Em Jronmemal
“threat-—targéts. Expldins how to -

’ cdlculate this factor category value.

- Secuon 424.3.1 Sénsitivé
‘environments: Explams how- to calculale
‘this-factor valu#.

. .Sectiori 4.2.4.3.1.1 Lex e/l
.concehtrations. Parallels factor sectxons

]m the overland flow/ﬂood mxgranon o

|component. - . '
. Sectlon 124312 Ler e/ J/a
concemrauons Parallels factor sectlons
in the overland ﬂow/ﬂood mlgranon
<‘component. '

Section 4.2, 4.3.1. 3 Po[en!la/

human food chain threal——-tazgets factor

Section 4.2.3.4" Calculation af Iwman ,

" water to surface water mrgratran -
 component score..Explains how: to]

Section 4242 1 Ecosvstem tolucrf}/ .

- Section. 424212 Mob!t' Expl
s =XP ams * changes, the recreational use threat has

b:oaccumc.lauon potential; Parallels the -

.

‘ '“The name of the pathway has been
’ changed from onsite exposure to soil

Cr:"'ar"zrio :on. Parallels factor'sections -

. in the overland fiow/flood migration -

component, except for addition of the '
dilution weight ad]ustment

- Section 4.2.4.3.1.% Calcu]at*on of
. environmental threat—tdrgets factor
category value. Explains how ta "+ .~

" calculate the value for the factor’
, category .

Settion 4.2.4. 4 Cdlculation of -
environmental threat score for a E
watershed. Explains how to calculate -
.this threat score for a watershed: -~

Section 4.2.5  Calculation of ground

- 'water to. surface. water zrugratron

component score for a watérshed.
Explains how to calculate. a wa!ershed

* score for this component., i

Section 4.2.6 Calculation of ground /

calculate this score based on the scores
for, watersheds evaluated for thxs

component

Section 4.3 Ca/cu[atron of surface
‘water migration path way score.
Explams how to assxgn the pathwav
'score. .

In addition to the above noted \

been eliminated: The drinking water use’

- and other use factors have also been
- eliminated as have the tables (4-12 and _;

14-13 in the proposed rule] that related to
scoring these factors. Figufes 4-1, 4-2, .
and 4-3 as well as Tables 4-15; and 4—17

* through 4-22 from the proposed rule
have been ehmmated ; .

Sectlon 5 5011 ‘Exposure Patbu’a ;

The soil exposure pathway evaluates
threats resulting from contaminatién cf
surface material. The major changes

-specific-to this pathway include revision

‘'of the name of the pathway; elimiaation-
of children underseven as a population
.that must be counted and evaluated

‘separately; addition of hazardous vsas.e :

quantity to the waste characterxsncs .

factor category: inclusion of workets in e
~ the evaluation of resxdent population

targets; weighting of resident population

' based on benchmarks: mclusxon of the

nearest individual factor'in both the .
resident and nearby targets factor.

.category: inclusion af a. resources factor
" in the resident population ev aluation:
_and revisions to'the sensitive
~erivironments factot. Ao

Section 5.0 Soil Exposure Patkway:

]

exposure. Descriptive text has been -

--removed. Figure 5-1has been rensegl ta,

reflect revisions to'the factors

evaluated. Table 5-1 hasbeen re\xsed to
" reflect the new factor category values

throughout, which were made more.
consistent \Mth theother pathw ays.

i

- contamination are consider ed i i .
- evaluating the pa&hwav Landfills.

Sec:mn 5.0.1 Ce’zera]
corsideraticns. Has Been reused to v
reflect the redefinition of source. *,"
discussed in section III N of this - .
preamble. The methods for establishing
areas of observed contamination and.for
determining the hazardous. subs.ances
“associated with an-area of observed
contamination have been clarified. The
instructions have been revised to' make-
clear that any. part of a site thatis
- covered by a permanent or otherwise -
‘maintained impermeable materml such

. as asphalt is not considered in .~ - K
. evaluating the pathway. | . '

"Section 5.1 . Residént popu.fc."or, I

" threat. Has beenrevised to specify.

‘when the resident popx.lanon threat

- should be-evaluated. The Tequirements - Al

state that this threat is scored W hén
there is an-area of gbserved
-contamination within the proper.
boundary and within 200 feet of a. ,
residénce, school. day care’ cenfer or .
- workplace, or within the bouridaries of ..

. terrestrial sensitive-enviroriments and S
specxfxed reseurces. - -

Section 5.1.1 L ‘kelihood of ewposure
Text has been simplified. - o

Section's:1.2 Waste characterzstzcs
Evaluation of waste characteristics ha’ N\
been changed to includehazardous- ]
wasle quantity as well as toxxcm' )
Hazardous waste qLanhty was added 1
- the factor category in response to,’
comments that the pathway did not
"consider the dose relationskip; the -
conibination of hazardous waste:
‘quantity and toxicity is a surrogate for
“that relationship and makes the
pathway more consistent with the rest;
“of the rule. The text has been revised to
reflect the change.

~Section 5.1.2.1° Toxicity: Refe"ences
“the section explaxmng how to asmgrr
toxicity factor values,

:Section 5.1.2.2 Hazdrdous 1 asle
quantm This secnon isnew and
“explainshow to assigna‘value to thxs
Tactor. Table 5-2. Hazardous W aste N
Quantity Ev aludhon Equahons for Soil :
- Exposure Pathway, is.arevision of .
‘Table 2-14 from the proposed rule: This' |
table differs from Table 2-5'of the fmal
‘rule because generall\ only the top two
- feet of an-area of obser\ed

‘¢éontaminated scils. waste. prles Jand
. treatment areas. dry surface . -
1mpoundmen!s and’ bur‘ed/backﬁlled
_surface impoundmeénts, which can be 7
evaluafed based on their volumie in .
":Table 2-5, are gvaluated for thig ~
pathway using the area measure’

-~ because the area’'méasure now hasa_
two-foot depth built into the equation.
Surfdce 1mpourdments con'ammg




A
v

hazardou mbotaneu present as hqmds.
*tanks, and containers may be-evaluifed .
based on volume because it is possible - -

R thatnpemnmld')dl.mn.reach.
o \‘orfalho&dzpthw&antwofeet.

Section 8123 Cajesiation of wasts

'charactemtra facMgory value.
"Explains haw to combine the toxicity

. and’ ‘hazardous waste quanmy factor

valuea. mh)ect to ths new maximum. .
-Section 513 Tatgezs. This factor

‘ category bas been revised subatantially.

- As. ducussed in'section il N above, the’
hlgh risk target population has beea _

BV eummawd. and workers have been
- added as targets.. Table 5-3. Healt.h-

’ Based' Benchmarks for Hazardous
‘Subetances in Sails, bas been added to
. list benchmrb appropnate for this
‘pathway.

Section .iuz Res:dent mdxwdual. '

" The fesident individual factor has been

.\ Séction 5. I.&él Level I.

"+ concentrations. Exphins how to aungn
* . avalue for this new factor. . °

©  valus. }
e Sect:on5.1.3.3 WorkemExplmns e
. - haw to evaluate workers. :

=

"‘ ‘resident Ppopulation factor valve.

B how to auignvalnu if the ares of

th . added for mqsgstency wnth other S

pathways.
Section 5.1.3.2 R.esxdent popu!atzom :
.. Explains hnw to evaluate the resident
-population using health-based - -
-benichimarks, described in ;ectxon {rH
above. and how to-estimate t’ms
. 'population. . - o
coneanmtwm Explains how to nmgn
 avaluefor thisnaw factor. -
. Section 5.1.32.2 Level il

Section 51.3.23 Calculation of .

"Explains how to caicuiate this factor

. Section 51.3.4. Resources. Explains

observed contamination- includes land
'used for commercial agriculture,-

“’commeércial sitviculture, or colmernid
- livestock grazing.or production. =

Section 81.3.5 Terrestrial sengitive
- environments. The value assigned for
-this factor has been revised so that the

valueisbasedpnthomof/!hcva}m »

assxgned to'te il
envxronmenu in arey
contaxmnauou. rathuthu on ‘the

_highest scoring: terredlal sensitive.

. < enwronment. The maxinium valoe tiuz \

~can be asugned to. this factoe is limitad.
" butis higher than under the proposed -

" rule. The limit is determmed by wormg i

- the pathway with on]y sénsitive
enviroriments ify the targets. factor

"\ category; the. pathwayscom under these
. conditions ‘may fiot.exceed 60 points. -

The sensitiva. ln\dronmenb listedin
. .Table 5-5 hava bcenmodiﬁad.'l‘he text
"has been. wnpkﬁcd andrefm

) changed to corrupond tochanges in the

" . contamination. The title of thiis section
‘has been changed.'nnsfacmrum
- based solely on area of caummnaﬁon.
. which reiates to the likelikood of |
- exposure, tnlike hezardous waste -
|- quantity, which serves as part of the-

_how to evaluate the toxicity factor for
. the nearby populanon threat, -

Fodadlﬂpl-[V&SE.Namandeecember&m&}lMesmwm zsn"

ruhe.'rh.mndmgrukhashnc

..changed:
Section 5.1.3. B C'alcuiaaon of

*, resideat populahon targets factor -’
. category valua. Expilains how to -

calculate the factor category vaiue &om

the revised factors. The rounding rule-

. has been changed. - "
] Section 5.1.4 Calculation of mrdent

- population threat score. Has only mmor .

¢ - -editorial changes:.

Section 5.2 "Nearby popuiattan

- ‘threat: Introductory text has been -
clarified. |
Section 5.2.1 leellhoodof exposum ‘

Lzsts the factors evaluated..
Section 52.1.1 Attractiveness/ -

access:bz[lty As explained in section m :

N of this preamble. the name of this

* factor has «changed as have the criteria -

used to assign values. This factor pow

. emphasizes the use of the area by the -
‘gensral public.

removed. Table 5-8 (proposed rule:’
Table $~4) has been changed by--

redefining the criteria and-the acsigned -

‘values,; mdbyaddmganlmofofa‘” ‘
© sites that arephysmauy inaecssubietu, .
_the public

Section 52.1.2 ‘Area of

surrogate ﬁndue.Valuumm;

 using Table 5-7. which isnews

| "‘expoamfaaarcaaagayrdm‘tut (
has been revised to-reflect the nev o

namnoi the fmTath .
(propose&uh '!'ahhs-&}habeen

_ -revised-in response ta thlchngesnoted
“ abave for the attractiveness/ o
- - acgessibility and area of conummaﬁou
- Tactors.

Section 8.2.2 Wmdnmnnw«:.

in the factor category.
Section $.2.21 Toxzcxty Exphim

* Section 5222 'Haozordous waste
guantity. This sectiol is fiew. asis .

.consideration of this factor in this

threat. As discussed abeve. this fact&

‘has been added in response to
‘comments and to make the pathway

more consistent with the other

.pathways. The section explains how’ o
’ asslgn the factor value.- -

'Section 5.22.3 Calcm’attoa of | wuoste K
characteristics facion category volve. -

" Explains how to combine the toxicity

and hazardous waste quantity factoe

: uva}na. oub;ec(tathcnewm:dms e

‘Section 523 Tdrgets. Deocﬁpdve -
text has been remaved e

text has'been:
. ] u"yleldtheesamapopulanon.onaverage.
' “'«astheuuuftheformnhamthe o

. population torgets factor category valu..v
" "Text has been revised to reflect the. - ‘ ‘T

. and in the rounding rul
- population dm.-at scare Mmor edztcmal ‘

" Section 53 Calculation of the. sod‘

- ‘Secttbnﬁ Air Migration Far'h’w&y‘ ‘

" the relative threat resulting from
- releases.or patential releases of |
.hazardous substances, eithér as gases or

. ,,mmwy,
S,ermon 5.2.31 Nem-by mdmdua \“
Thls section is new and explains. hoy W

N asslgna viloe'to the nearby indnmduai“"‘“

(i.e., resident oc student with-shortest -
travel distance} if there ig no. tesident

. individest 'lk{letorhubeea added o

make ttleneerby-ﬁ!reat conaistent mﬂr
‘other pathways. Table 5-9, N’earby
Individuat Pactor- Vahtes. isnew.

Section 52.3.2. Popu]atzon wztnyﬁ aryze‘A j

" mile. This section is new and includes -
. ‘the text that prakusly -appeared under ..
. the Targets section. The section explam:

‘how to asgign a value using Table 5—10.=
The text has been revised for clanty.
Table 5-10, Distance-Weighted : '\ :

_Population Valies for Nearby -

Populatlon Threat, is new. The' table

_ assigns distance-weighted values for

population in each travel distance - -
category. Tha values in the table were -
determined by statistical smmlatmn to g

proposed rule. The distance Wexghu
have been modified as follows: for -

travel distance of >0 to % mile, the
assigned distance weight is 0.025; for'
> Y% to % mile, 0.0125, and for > % to 1 .

- mile, 0.00625. The use of population © .
‘rangu!n:bemadoptedaspcrtofdm

simplification discussed in section nr \)
Section 8.2.3.3." Calculation of nea. }

‘changeés in the targets factor c&tegory

* Section 5.2.4 Calcu]abaa of. nearby" e

changes anly.

exposure pathway score.-Has been
« changed to reflect the change in lhe
value used as a divisor.

In addition to:the above noted

T chaages.l’igu:u&z and&-aand Tablec B
‘ .Texthubcanvwedtonﬂedchmguj‘ : \

The air migration pathway ev alua{es

particulates, to thé air. The maijoc

~ changes specific to 'this pathway mcludﬁi )
- separate eveluation of gas and - S

pa.rnculale‘ in theé likelihood lo release 3
factor category:’ inclusion of bmchmarka' ‘

- to evaluate population and henearest : .,
.mdivxdul; weighting of sensitive, .~ B
' environments based on actual or

potential contamination: revision of th

distance weights: deletion of theland /l
. uss factor and inelusion of a. mourceswy )

factoe in t:hogvaluahon of poouhmon;
and revisions to the mohelmv (a-toe’ g
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) ,S‘ect o 6 o Au- M:gmtmn Pathway
Descnpme text has been removed.
mmm -Figure -1 has been revisedto reflect -

revisions to the factors evaluated, and-

"new. factor: category values
+ ~Section 6.1. Likelihood of
Has been revised to, eliminate:
explanatory text, and to add: metructions

g ‘far‘tor category.
.. Section8.1.1" Obsen ed re/ease As
" discussed in section I G ‘of this -

‘ re\nsed

explained in section II1 O of this."
.-preamble. the method for evaluating this

. §
o

il release and.particulate potennal o

:elaase are evaluated separately. The.

explanatory text has been removed.
Séction 6:1.2.1 'Gas potential to -

' felease. Explama how this factor is -

~ evaluated. Table'§-2 [proposed Tule |

Table 2-3) has been revised to apply

" only to the- gas potennal to. release ‘

factors

'Section 8.1.2.1.1 Gas cantamment.

- Descriptive text has been removed, .

" Table 8-3 {proposed rule Table 2—5) has .

and other containment requirements
have been revised based on public '

.-Consideration of bxosas releases has -

revised and also reflect the revised .
maximum value for the. factor. .
~Section 6.1.2.1.2 - Gas source type.
New source types have been‘added to"
Table 6-4 (proposed rule Table 2-8), and
he assigned values have been revised.

' As explained.in section I O of thxs

X ‘preamble, new source types and

" subgroups for specific types liave been

source meets. the minimum nze has been
‘cldarified.”

“Section 6.1.2.1.3 Gas xmg.muon
pctential. A3 explained i seetion 1 O

) of this prpamble‘ this sectiof has been .

ource using Tables’ 6-5. 6-8, and 8-7.
Dry soil relative volatility. has been
emoved as a measure of gas. migration
otential. The footnotes have been- .-

dble’2~7) and the name has been .
hanged to “Values for Vapor Pressure
nd Henry's Conatam. The titles. of

:e values- asslgned have also- been

. Tablg 6~1 lias.been revised to reflect the: ‘
ughout. . -

about which factors'to evaluate for this -
' . only to the particulate potential to
~ preamble, the specxﬁc cntena have beeti'~
‘Section 6.1.2 Potentzal ta release As '
. factor has been revised. Gas potential to’
* added far particulates.

© type. Inresponse: to comments, new :

* - kinds of source types and subgroups of »

source types hiave been added to make ‘;:"Y' -explain how to evaluate populations and

“'been simplifiec: The depth requxrementa -
. comment, the field test,. and a review of ‘
recent information on covering systems
been added. Assigned values have been Vi; e
) *partz'culate potential to refease: value..
o patezmal to release factor. value far the.
*- site. Text has been simplified and . .
, particulate potential to reledse.
*added. in response to- comments and the

field test. to make this factor easierto - -
- evaluate. Treatment of - sources when 1o

emoved from Table 8-5 (proposed rule .

2 changed to reﬂect the rev1sed maximum
- value for the factor category. Descnptwe

text has been removed.

Section 8.1.2.1.4 Calculation of jas .

potential to release value. Explams how'

"to calculate this value.

Section 6.1.2.2 Particulate potentzcl
to release. Explains how this factoris
evaludted: Table 8-8 {proposed rule-
Table 2-3) has been revised {o apply-

release factors.
‘Section 6,1.2.2.1 Particulate

! cantamment. References Table 3-9\

{Table 2-5 from the proposed rule). The -
criteria and values assigned using this
table have been changed, as discussed -
-in'section I Q ‘of this ‘preamble, !
Cansiderations of depth have’ been o

Section 6.1.2.2.2 Particulate source

this factor easier to score. The values ‘
assigned have beén revised to reﬂect the
changed factor category maximum,

- Treatment of sources when no source

meets the minimum sxze has been

" clarified.

Section 81223 Particulate
migration potential. Has been renamed.

‘Descriptive text has besn removed.”

Proposed rule Figure 2-3 has been

_simplified; expanded, and refiumberad N

-as Figure 6-2. Proposed rule Table 2-8
has been renumbered as Table 8-10:
Section 8.1.2.24 -Calculationof
Descnbes how to calculate this value.
.Section 6.1.23 -Calculation of =
modified to account for gas and -

Section 8.1.3 Calculation of . -

; >‘_ lLikelihood of release factor category

value. Describes calculation procedure.
Section 82 Waste characteristics.

Desmptive text has been removed.

= Section 8.2.1 Toxzc:ty/mabzhty Teéxt

+'has been simplified.

Séction 6.2.1.1 Toncziy Descnphve ‘
tex! hag been removed and § 2411is .

«j referenced:

Section 8.2.1.2° Mabtllly As

e'(plained in section I F of this

preamble, the scoring.of this factor has
changed. Gas mobility is now based-

- only on'vapor pressure. The maximum

value assigned for particulate moblhty is
16 longer the same as the maximum °
assigned for gasmobility, The ‘

A

. particulate mobility values are asu.gned
i ‘based on Figure 6~3 or the equation in .
. the text along with Table 6-12. The
' values assigned -have been puton linear -
ables 6-8 and 8-7 have been changed.: o ‘

‘scalés to be consistent with the new -
strucmre of the waste characteriatics .

o e o RS T R L W

for assigning toxicity/mobility factor

" distance limit has been modified to, '
... includetargets’ beyond four miles when °
- an observed release extends beyond

* revised based on chéanges to the

benchmarks has been added as -
. preamble.
- contamination. Explains how to

_-concentrations 6f hazerdous substances :

- concentrations. The s¢oring cap was

' concentrations. Explains how to-

factor category The text has been e
simplified. . - ‘
Section 62.1.3 Ca!cuiaaanaf
toxicity/mobility factor vaiue. Tabte' o ;
. 13, pmposed rule Table 2~12, the matrix ',

values has been rewsed te reflect the

_changes in valuea assigned ta- both
“factors,, - -

.S'ecuon aé.z Hazardous waste

~'quantity. Descriptive text has been
removed and §242is referenced.

Sectipn 8.2.3 ' Calculation'of waste

chardcteristics -factor categary value. . - -
- The'text has béen revised to' mdxcate the )
muinphcatmn of the.component factors.

- the new maximum value. and the table
used to assign the factor catégory value(
Section 8.3 - Targets. The target - ’

that distance. Text has been: added to~

sensitive environments exposed to P
actual contamination. Text was- added o

-to clarify that actual contamination

" based on an observedrelease . . .

. established by ‘direct observation’ shouid
~be considered Level II. Table 614 . -

. Health-Based Benchmarksfor = . . - . |
" Hazardous Substances in Air, basbeen )
added ta list the- benchmarka usedfor. ./
this pathway. Table 6~15, Air. ngrauon g

Pathway Distance Weights {proposed . ‘g,y ' b
‘rule Table 2-16), has been revisedto .~ - { .-

reflect changes in the distance weights®  *

dxswesedmeeeﬁonmﬁofdﬁs R

preamble, L ! I
Section 8.3.1 I\:earesz mdmdua! ‘I‘he o

title has been changed from maximally - -
) ‘exposed individual. As discussed abave. o
- this factor is now evaluated based on-. _
. actual contamination and potential- o v
. contamination. The name of Table 8-18 -

{proposed rule Table 2-15} has been
changed and the values have been

distance: we:ghta Desmpuve texthas -
been remioved. . I

Sectian 6.3.2 Populatxon Evaluanon -
of population based on-health-based. R

discussed i section [0 H of} thzs
Section 6.3.2.1 Level of

evaluate population based on

in samples” , s
 Section aszz Level ! J :

concenmaans. Explains how to. .

evaluate populationl expased to.Level (

eliminated, and the' muinpher (1 e.,
wexght; isnow10. .
Section 83.2.3 Level i@
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evaluate populatxons exposed to Level ]

o concentfations. - .

:Section 6.3.2.4" ‘ ﬁotentml i}
. contaminatioh. Explains how to' asslgn
- values to populations potentially .

" exposed to contamination from the sxte .

‘The formala-for calculating population
valiies hag been revised: Table 817,
.-which assigns dxstene&wexghted values
" for populations in each distance =

_ category, has been added. The values in:

- : the table were determined by statistical .
" simulation to yield: the same population,. .

on average. ds the ise of the formulas in

. the proposed rule, The use of populafion

‘ranges has been adopted as part of the
simplification discussed in section III A.

‘The rounding rile has been changed. the ,

‘scoring cap. was eliminated, and the. -
multxpher {i.e., weight) is now 0.1. .
Section 6.3.2.5 . Caiculation of the

- population factor value. Explains how to‘

. calculate the factor value. The sconng
cap was eliminated. .
‘Section 6.3.3 Resources. Explams

how to assign points to resources, which

_in this pathway is-based on the presence
‘of commerclal agnculture commercial
slhnculture and major or‘deslgnated
_Tecreation areas, -

-~ Section8.3.4 Sensitive 3

environments. Explains how aensmve
--environments are evaluated based on

in the proposed rule. The limit is

only sensitive environments'in the -
. targets factor category; the pathway .
3 score under these conditions may not .
2 texceed 60 paints.
" Section 8.3.4.1 Actua! a
contammatzan Explains how to esulgn

> ‘factor values for sensitive environments

sub;ect to'actual contamination and’ how

. total acreage. A new Table 8-18, .
* Wetlands Rating Values for the-Air
ngreuon Pathway. has been added to.
" .assign values {o wetlands based on
' acreage. . :
Section 8.3.4.2 Potential-
_contdmination. Explains how ta -

. _calculate the factor velue for potenﬁally "
contammated sensitive environments-

;, “and how to dssign, vl!wet ta, wedends

' {rbased dn total acreage-within each - .
. distance category. The roundxng rule has

been changed.

Section 8.3.4.3 Calculation af
sensitiveéaviroaments factor va!ue
- Explains how to calculate’the factor
- .value. The roundmg Tule has been’

" “changed. °

Section 6.3. 5 Calcu!atzon of targets
. factor. category value. Text has been

fgcvtdrs. -

. -approach to evaluating’the factor’

‘ actual ‘and potential contamination. The]
" maximum value that can'be ewgned to
" this factor is limited, but is greater than- .

_determined by. scoring the pathway w‘ithA

to assign values to wetlands basedon,
g + -+ . appropriate procedures for sites

- -1,000. .
. Section 7.2.3 Perszstence Exp!ama

revised to rvﬂect the new names for e
© the greatest hazard.

‘ Sectwn 6.2 Cafculatlon of air '

- migrotion pathwayscom ‘Text has been

revised to reflect the new divisor. -

In dddition to the'above noted
changes, the land use factor, Figure 2=2,
‘and Tables 2-2,'2-3, 2-13, 2-17, and 2-19-
.in the proposed tule have been removed.

" Section 7 Sites. Cantammg Radtaacuve
Substances o

“This’ entire part of the rule is new As
discussed in section [I1 E of the .
preamble. this section has been added )
" to provide direction on evaluatmg sltes
,containing radicactive substances. ’

". Table 7-1 lists factors evaluated.

dlfferemly for such sites..
‘Section 7.1 sze!xhaod of m]ease/
- likelihood. of exposure. Explains the -

- .category.
Section 7.1.1 Observed release/. .
. observed contamination. Explains. how
to evaluate observed release (observed’
_ contamination) for radionutlides, The

. evaluation differs for radionuchdes that -

.occur naturally or are ubxqmtoua in the
environment, for man-made = . -
, radienuclides without ubiqmtoua .
background concentrations in the
-environment, and for gamma-emxttmg
- radionuclides in the soil
' pathway: This section also explains the .
' appropriate procedures for sites-with
- mixed radioactive and other hazardous
substances. -

‘Section 7J.2 Potenual ta release. -
Expleiu that potential to release fac:ora
. are evaluated-on the physical and -
‘chemical properties of radionuchden. no&
theu' radioactivity.

Section 7.2 Waste cbomctensacs.
Lwts the factors evaluated. -~

‘Section 7.2.1 Human toxicity.
Explemo how to assign toxicity valnes .
‘to radioactive substances and describes

- containing mixed radionuclides and
"other hinzardous substances. '

Section 7.2.2 . Ecosystem toxicity.
Explams that ecosystein toxicity for.
radxonuclides is assigned a value in the
: same way as is human’ toxicity, except
that the defauit value is 100 rathet r.han .

that radioactive substances are assigned.
“persisténce values based solely.on half-
. 'life—~radioactive half-life and . -
' volatilization half-life. Explains how to
- evaluate persistence for mixed’
- radivactive and other hazardous
- substances.
- Section 7.2.4 Selection af the

" substance potentially posing greateet

- hazard, The section explaing how to"
select the substance: potentially posmg

R
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: Agency must judge whetherareguianon .
.is *major” and thus subjectto the. .- '
- requifement of a Regulatory lmpact st

;' not'major because the rule will not

Sect:an 7 25 Haz'ardous waste
quant:ty Explains how to evaluate ¥ T
hazardous waste quantxt’y fac'or for
sites contamlng radiosctive substam.\w/
. Section 7.2.5.1 Source bazardous
waste quantity for radionuclides:
Describes differences between the
mxgrat.ompathways and the soxl ‘
expoaure pathway e

- Section 7.2.5.1.1 Rad:anuclzde -
cansutuent ‘quantity (Tier A). Explaml
How to evaluate radlonuchde

" constituent quajmty for radxonuchdes.

Section 7.2.5.1; .2 Radmnucbde

. uastestream guantity (Tier B). Exp!ams

how to evaluate radionuclide.

- wastestream quantity for radxoniu:hdes.

.Section’'7.2.5.1.3 ~ Calculation of
source hazardous waste quantity value:

" for radfonuclides: Explains how to.

asmgn a source value.
Section 7.2.5.2 ~Calculation af

. hazardous waste quantity factor. volue o
- for radionuclides. Explains how to

- calculate the hazardous waste quannfy |
factor value for radionuclides and. -

* describes use of the minimum value,

which is either 10°or. 100 (as descnbed in -
section 2.4.2.2 above). . i

" Section 7.2.5.3 Calculatzou of

_hazardous waste quantity factor valua
-for sites containing mixed radioactive

' and other hazardous substances. .~ ™,
Explauu how ta calcilate the. factor

‘value for these sites.

Section 7.3 ngets Explains how to- .
évaluate targets at sites contauung o
radioactive substances and sites -

' containing radioactive end othet.

. hazardous substances."

‘Section 7.3.1 . Lével of oantamInat:on
at ‘a sampling location. Explains how to”
determhine the appmpnate levei of .

" contamination.” - \ :

-Section 7.3.2 Se1ectmn of =~

. 'benchmarks and comparisons w.lth

observed release/observed

_contamination. This section hsts the

benchmarks and explains how they are’ o
used in determuung thelevelof  ~ ' &

* - contamination..-

V. Requimd'An’alysesl ;

A Execuuve Order No. 12291 R L

Under Executive Order No. 1LQI the

Analysis. The rule published today is-

result in an effect on the economy of .

" $100'million or ‘more. ‘will not result i in.

increased costs or prices. will dot haveﬂé

A , 31gruﬁcant adverse effects on ‘
. competition, employmeat. m\eszment /’
opmducuvﬁy and innovatien. and Wil s

[
' .
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- annual cost of implementing’ the. ﬁnal
- rule i3 estimated as a Turiction of the

« Listing SIs
- annually and the unit’ ‘cost of each. In the"
- January 1988 EIA. estimates of total

not sxgmﬁcantly dxsmpt domeshc and
etport mrketa.‘ .-
To-estimate the costs auoc»ated mth“

B the final rule, a final econénic analysis- -
\entitled “Economic Impact Analysie of
: rhe R

analysis (EIA) to mcorporate new data. .
As in the January 1988 EIA, the total

number o(IScreemn,g Sls (SSI) and
{(LST) that will be conducted

‘costsiwere’ developed assuming 1,130

SSIs and100 LSIs-would be conducted-
Jannually The Agency-now estimates. -

that 1,100 Sls will be conducted -
nnually (EPA isno, longer using the -

“terms SSI and LS. The total annust - |
cost is estimated to be $78.8 miltion., the
‘sim of the cost of cnnductmg 1,000 Sig "
- at a uriit cost of $55.000, 70 Sls for NPL -
sites (without monitoring wells) at a unit
~cost of - smu.ooo. and 30 Sls for NPL sites
of mthmomtor‘ng welis) at a ynit cost of

$160.000.

" To'estimate the mcremen(al cost of
; xmplementmg the final revised version

&eﬂR&memtmtdmnduamg

“all preremedial listing activities using

the current[-msﬁ'umthzlamryxm .

o EIAuupdated.Thatwwu estimated
-to"be $58,200in the- ]annary 1988 EIA,
~'and was developed assuming the PA - :
~had. already been conducted. The 1988

estimate is a-function of 480 bours of -

- Field Investigation Team (FIT) technica.l
‘time valued at $40 per hour and 30 -

* samples being evaluated at a'unit cost of
.$1.300 pef sampie. To compare the costs

of the current HRS to those developed

. above.for the final revised versioa of thl

RS the FIT techmcal time iz valued at

“850 per hour and each sample !
"evaluation.is estimated to cast $1,000.

‘The revised total cost of conducting all
listing activifies beyond the PA for the.
current HRS, theréfore, is estimatcd to

"be:$54.000. In addition. the average level

of effort for a PA under the current HRS
s estimated to.be 60 biours, and the unit
cost of the PA assuming a'$50 FIT -
hourly rate. is estimated to be $3/000. .
‘Based on ‘these revisions, the annual

~coiit of using the current HRS:is

‘estimated to be $65.4 million, the sum of -
he: cost of-conducting 2.000 PAs ata -
nit cost of $3.000 ($6 million) and the
ost of conducxmg 1.100 Sis at a unig;
ost of $54,000 ($59'4 mitlion): Compared
o the current HRS, the annual :
ncremental cost of using tha final,
evised version of the HRS is estimated |

o obeﬁl4mﬂ1on.0nthebacuofthm ,
evaluatlon. x"nplemenung the final

revxsed vers:on of the HRS wouid not
constitute a major rule; because the .

_ annual incrementai cost of the final rule

* ' economic effects are: antmpated fmm
ised Hazard Ranking System” = . thisrule. . - \
~wiés prépared as an addeadam to the -

.December 1987 economic impact

is less than $100 millicn. No- negatwe

B. Reaulatary Flexibility Determmatzan
Appendxx Aof the December 1987 EIA

. includes:an assessment of the.ability of -
L responslble parties to pay the costs of
" 'HRS 3coring under the current HRS and
~ “the three alternative scoring - -
' 'mechanisms considered at that time.

That analysis evalyated the impact of

- HRS costs under each ranking
‘ methodology on the financiai nab:hty of

15 sample companies. Under that

' ;analysm. only the smallea sample ﬁm
_{one with an average net income of ,
. 833, 700) was expected to have dxfﬁ.cnlty

- in paying the costs of conducting a-

complete Slundereachofthe , -

- alternative ranking scenarios. The sew
© unit cost of a complete SI developed.
dunngthephaseiﬁeldtestmdnsedm»
 this economic analysis falls within the
- range of casts already evaluatedim, -
- appendix’A of the December 1967 EIA. .
- Given the previous amﬂysa. EPA

concludes that most sample firms are.

' ~healthyenougbﬁnamallybbeahleto
afford the expenditares associated with

HRS site inspections. Responsible - .
Parties {RPs) that are ﬁmnual!y nrmhr

 to the smallest firm (Firm 15 in append:x

AofthoDoeunberlBﬂ?RlA).howevc

‘donothavotheamtsorthaineomto

enable them to assume payments similar
to the estimates derived for the SI douc
under the current HRS or the final
_revised version of the HRS." ;

The Regulatory Flmbtlity Act of
requires that Federal agencies ex:phmdy

‘comxdartheem&pmposedmd 4

éxdsting mgulanons on smail entities'
and examine altersiative regulations’ that
would reduce significant adverse - :

7 'unpactsonsmllennﬂes.’nmsmu,

L
N

entities that could be affected by the
revisions to the HRS are small -
businesses and smail munimpnlinn that

" are responsible for hazardous wastés at . -

a site. Based on the updated anaiym ;

‘presented here, EPA concludes that

using the’ final rule is unlikely to result.

* in & significant impact on a substantial
. number of smail entities. As duan:ed

. in the December 1387 EIA, this

‘ conclusxon is drawn because smail firms '
. are no.more or less likely to be - W

" responsiole parties than are large ﬁrms.’

In addition, when they are RPs, small
firms usuall y are one of several
companies.rasponsible for a site'and

' ptobably would not bear the ﬁdlburdm

of liability for HRS expendxmms and e

. other cleanup costs

o been appmved by the 05@ of .
5 Managemem and Budget (OMB) under

}C’ Papenvark Redhct:ondc.' :
The fquanon cnﬂectmn

- the pravisions of tha Paperwark - -
_ Reduction Act, 4 U.S.C. 3501 et deg, . .|
" and has asngned OMB cnutro! aumber
..050—0095.
" ‘Public repart;ng bunien for this .

= collection of informaticn is eomnmed m
be 620 hours per mponse. mdudmg

"/ time for reviewing instructionis, : -

- ‘searching existing data sources, ..
gathering and maintaining the data '

- needed. and completing and reviewing
the collection of information. Send .. ..

. comments regarding the burden estimate -
or any other aspect of this collectxon of
-information, mc!udmg suggesuons for )

.. reducing this burden, to Chief} - : L
Information Policy Branch, P‘M—U S.
Environmental Protection Agency, 4m M
St. sw,, Washmgton. DC 20480: and . tha o

“Qffice of Information and Regulatory Yoo
Affairs; Office of Management and -
Budget, Washmgton. BC 20503, marked
“Attention: Desk Officer for EPA."

. D Fedem]tsm Implxcatzons

- E.O. 12612 reqiiires agencies ! 104 aaess //mm '
whctherafegcﬂnuonmllhave o
substantial direct effects on the States, .
on the relationship between the national - >~
governmentand the States, oron'the. f;ji -
_distzibution of powerend ¢ ' o
responsibilities emong the various leveis
_of government. EPA has'determined that, .
 this regulation does not have federahsm e
. implications and that, therefore,.a on
Federahsm ‘Assessment is not. teqmred

IastoISubjeduian‘RPansm 3
' Air poilution controls. Chenucal& N
- Hazardous taterials, Imcrgovemmental Lo
" reldtions, Natural resources, Qil RO
pollution, Reporting and mordkeepmg, 3
Superfund, Waste treatment and -
disposal, Water polhmon contml Water
supply : ; .
Dated. November % ﬂ990. T
Administrator.- ‘ > AT,
'40 CFR part 300 i 13 amended as..
followr : e

PART 300—-{AIIENDED]

1 'I'hs autbonty aiat:on for part 3(1) B
‘continnes. to read as folknvs: Cle
AA“M*Y“ZUSC-M 33USC. e oty
1321(C](2). E.O. No. 117535. 38 FR "1"43 E.O‘ E
No. 1_5&1 52 FR 2921 N
Z.Panaoo.apvemth.srewsed to o
read as, fol]ows - ‘
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4—2‘ Overvxew of ground water to surface
- er migration component. .
: 4-—3 'Sample: determmauon of ground water i
) 1o surface wa1er angle...
51 - Overview ofsoil exposure pa(hway
“'6-1 " ‘Overview o air migration'pathway. -
6-2 Pamculate Tmigration potenual factor
- values..
Th 83 Par’xculate moolhty factor\values. ’

Lxstof'l'ables . o "
:Table number — B o

2-1 Sample pathwav scoresheel
2-2 - Sample source charactenzauon
. -worksheet.
2—3 Obsen ed release crllena forwcnemlca'
-analysis. . - - o
244" Toxicity, factor evaludtmn
2-5. Hezamous waste quanmy evaluanon
. equations
.2-6 Hazardous waste quannty fac:or
.values. ’
* Wasfe charactensucs factor cetegory
leues
Ground water. mxgratxon pathway
scoresheet
3-2" Contammem factor values for ground

C waler migration, pathway.

3-3 Monthly latitude adjusting v alues
"3-4 Net precipitatién Tactor values. .
* 3-5 Depth-to aquifer factor values.” i
3-6 Hy drauhc conducmny of geologlc
- materials. .
. 3—7 Travel time factor values, g
: 3—8 " Ground water mobility factor values.
V39 Toxxcxrylmobxhty factor values., = '
3-10 Health-based. benchmiarks for .
" ‘hazardous substdnces in dnnkmg water. -
Nearest well factor vatues. | '
. 3~12 Distance-weighted populauon values,
" for potential’ contamxnanon factor for
ground water mxgtanon pathway

“-4-1 Surface water overland/ﬂood mxgratmn )

component scoreshest..
- Containment factor values for surface
- water mugrdtion, pathway.’
4—3 Dramage area values, - 7 -
44 Soil grotp- desxgnatxons

' 4-5 . Rainfall /runoff values. =7 -
4-6° Runoff’ factor values. - - i
47 Distance to ‘'surface water factor values

&8 Comammem {flood} factor values._ -
"3-9, Flood frequency factor values.
4—1_0 Persistence factor values-~hali-life. -
411 Persistence factor values—Iog Kow
J4-12 " Téxicity /persistence factor values., -
3-13 _ Surface water dilution weights:’
-4-1% _Dilution-weighted population: values
for potent:al contamination. fact
surfaoe water migralion path ay )
4-15 " Bioaccumulation potenn ! actor
L alues o
4-16 Toxlcm/pemstence/blodccumJauon
faclor values. R .
Health-based benchmarks for RN
- hazardous- subst ances’ in human foud
‘ “.chain.
‘4—18 Human food chain poouldtlon xalues

. 4‘1/

'4-19; Ecosv stem tox1c1ty factof vamies.. , » -

* 4-20 Ecosy slem loxxcn)/permslence fartor
values!

Ecosy stem\toxlcxt\ /persxs(ence/
bxoaccumuldnon factor valuess; .-

' :‘,4, 32 Ecological-based benchmarks for

hazardous substdnces in surface water.

'/\4—2 .

Sensxme en\xronments ratmg values.’

44 Wetlands ‘raling values for surface
water migration pathway ‘

" 4—:.5 Ground water to surface water.
- migration component scoresheet. -

4—-26 TOX]CM} /mobdxty/persxstence factor
values.

. 4-27 Dilution wexght ddjustments.
‘ 4—28 Toxicity/mobility/persistence/
bicaccumulation factor values.

4—"9 Ecosystem toxicity/mobility/.

. persistence factor values. -

4-30 Ecosystem toxxcnv/mobxhty/
per51stence/bloaccumulanon factor
values.

51 Soil exposure pathway scoresheet.

" 5-2 Hazardous waste. quanmy evaluation’
egquations for sojl exposure pathway.

‘5-3 . Héalth-based benchmarks for.

7, hazardous substances in soils.

5—4 Factor values for workers.

55 “Terrestrial sens:twe envn‘onmen!s
ratmg values. .
.5-6, Attractiveness/ accesmbmty values

- 5-7. Area of colitamination factor values

58 N earby population likelihoed of -
" exposure factor values, ~~ . -
+5-9 Nearby individual factor values 4

5—10 Distance- wexgh!ed populatlon values K

- for nearby population threat.
Air migration pathway scoresheet.’
6-2 -Gas potential to release. evaluanon.
6-3 -Gas containment factor values
-.8-4 Source type factor values.
. 65 Values for vapor pressure and Henr_w, s
_ .constant.
6-6 - Gas migration po!enhal values for a
hazardous substance.
67 - Gas mlﬁranon potenual values for the
" “source.
68 Pamculate potennai to release
evaluation.
= 69 Particulate contaxnment factor values
“'8-10 ‘Particulate migration potential values
8-11 _Gas fnobility factor values. .
6-12 Particulate mobility factor values:’
6-13 ~Toxicity/mobility factor values.
- 6-14 Health-based benchmarks for
hazardous substances in. air,
6-15 Air migration pathway dxslance .
. weights.. .
6-16 Nearest mdxvxdual factor \alues
'6-17 Distance- wexghted populatxon/‘«alues
for potential contammanon factor for air.
© .+ ‘pathway,-
6~18. Wetlands raung »alues for a:r .
' migration pathway.® -
7-1 HRS-{actors evaluated dxffe'entl\ for
- radicnuclides.
—-2 Toxicity factor v alues for radlonucllu 8.

6-1

-t

1.0 Introduction.

- The Hazard Ranking Sy stem (HRS) is the
prmmpal mechanism the U.S. Environmental -
P'otectlon Agencv (EPA) ubes to’ p!ace ‘sites’

on the National Priorities List’ [I\‘PL) The HRS '

- ‘'serves as a screening device to evaluate the
poteatial fof releases of uncontrolled
hazardous substances to cause human health.
_or enxironmental damage. The HRS prondes
a messure of relative father than absplute’

- risk. It:is designed so that it can be-

: consnstcml\ appued to a w1de variety of

snes ) . Lo

1.1, Def .n.uons ‘ .
"/Acz, te lonc:l} Measure of toxlcologxrdl

responses that result from a smgle exposure o

o within & 'short period of tifme {typically
’ several days or less] ‘Specific measures of

. (LCsu) tvplcally measured wuhxn a 24 hour zo

\Concergrratzors {: JAL»V‘s} EPA's ad\ isory |
: concentration limit for acute or.chronic =~ !

- responses that result from repeated. -£xposure
: hme [typically 3 months or longer). Such

" or may not appedr until'much later.in time -

. Term equivalent to contraci: required . 7,
. -guantitation limit. but used pnmanh for .
. inorganic substances. o

" laboratory must be able.to routinely and -

- . shotld reasonably quantly. The CRQL may .

.. the contract-required detectiofylimit.

Z

_radioactive decay of somé other 1sotope. Thi

Yoa substance or from muluplo exposures
N

acute toxxcxtv used within the HRS include
Jethal dOSEso {LDso} and. lethal concemrauon.o

g6-hour period: -
Ambient Aguatic Life Advisory”

toxicity to aquatic organisms as established -

under section 304(3)(1) of the Clenn V\. ater -

-Act,.as amended. * .
Ambijent Water Qua lit L Cmena (A %3 QC)

CEPA s maximun acuté.or chronic’ toxicaty
' concentrauons for protection of" aquanc life -

and its uses as estabhshed under sec.xon !

* 304{a)(1} of the Clean Water Act. as '

amended. .

BloconCentrauon factor (BCF, j \1easure o[
the tendency for & substance to. accumulate
in the tissue of an aguatic: orgamsm BCFis
" determinéd by the extenf of: parmxon:ng ofa

. substance, at equxhbnum. between the tissue™
" of an aguatic organism ahd water. As the.

ratio of concentration of a substance in the

* organist divided by thé concentration in:
‘water, higher BCF values reflecta- tendency:
for substances to dccumulate in the lissue of

" aquatic orgamstns {unitless]. -

B:odegmdauon Chemical | reac.hon of & \
substance mduced by enzvmahc activity of

: mlcroorgamsms

‘CERCLA: Comprehensive Envlronmental

’ Response. Compeénsatjon, and anbxhty Act SENEN

1980, as amended (Pub L. 96—510. as v
amended).’ :
Chronic’ toxu:':ty Measure ‘of !oxu:ologxcal

N

toa substance over an extended period-of

responses may. persxst beyond the’ exposure“

“than the exposure. HRS measures of chromc SR
toxxcny include Reference Dose-{RiD} values
Contraét Laboratory Program {CLP}: -

Analytical program developedfor. CERCLA
waste site samples to fill. the need for legally
defensible analytical results supported-by a
high level of quality assurance, and
documentation. )

. «Contract- Required Detection Lmut {CHDL

Contract- Hequtred @ucntucﬁun Limit .
[CRQL} ‘Substance-specific level that a.CLP

reliably detect in specxﬁc sample matrices. It
"is not the lowes! detectable lévelachiey able v
but rather the level that.a:CLP laboratory *, -~
or may not be.equal to the quantitation hmit.; f
ol a gjven substance in a given. sample. For S
HRS purposes. the term CRQL refers to hoth |~
the contractrequired quanmatlon limit &nd

Curie Cij): Measure used 1o quantify the
‘amount of radioactivity. One curie equals 3/4,,”
‘billion nuclear tragsformations per 'second " M\
‘and ore pxcocune [pCi} equals 10712 Ct. - )

Decay produc( Isotope formed by the :‘\W

newly formed isotope possesses physical and " .
chcmlcal p'operues that are d4fferent frorn
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Du"mz..ﬂ‘ Lmnt {DL) Lowest amoun. that

“canbe dxsqnguxshed from the noifimal random

“nosc’ of an analy tical instramenvor -
‘m:hod. Fer MBS purpuses, the defectién
Tinit used is the meihod. dét-%h.m imit
{MDL) or. for roa‘ me ﬁeld instruments. the
. detect! il /of the ms(rump"* as usvd in’
ke field -
DIJ.J!"LM weinrrr Fe.dnelnr in the I{RS
- surface water migration pa :~ that
) reduicgs the o point value gsed "'wu fo targets a as.
" the fluw or v’npfr. of the reley 1t suxfacn N
water body increazes. funitlosa). o

D’ c"f'e we okt P’;"ame'i” in the I1RS ain

migeation gr': und water géation, and so'l
expusuen o Vs thaf red ces the pam
‘valueass
. increase i

Distribur. i coeffeiapt (’C r Medsu'e of
the exten® o’mrhtmmnn of 4 s-xast:mce ,
" betwesan oeo!w v materialsor example, sml
. sedrmen’ Foch and watér (alsi caile i ‘

- partmo“ coefficient). The dlsmbutmn
. Coclficient is used in the 1 IRS in evalianng
. thamoti lity of & subsiance {ur the gmund

- water misration pathway. fmifgl. |
: ED,g[zO,Jc'r. efferitive does). Esu'nated
., dose- 4850 iatad with & 10 percent- increase in.
.. IGspénse ovgr controi groups. For HRS'

- purpeses..the respenae cuns'der-’d i8 cancer.’
“rilligfams. toxicant per kilogram b')dv
.weightper day mg/hg-das ) *

Food end Drug A,.mm:?:ratn)n -!cuofz

-

Federal Fead. Drug dnd Cosmenc Act, as.
. amendad. concentrationof a- poisonous of.
deleterious substance in human food or

legal dctionto remove. -adulterated p'uducis
‘f:om the market. Only. FDAALs eslabhsbed

* for fish end shellfish applyin the HRS. .
Halt-lifer Cength ¢f time required for an

_ initial concentration of a substance to be
halv ed as,a result of loss thruugh del.ay The
FIRS considers five décay processes: :

‘Licdegrddation, hydrolysis. phetolysis.

* rashoactive decay. and volaiilization. -,

., Heazardsus substance: CERCLA hawdous
sigsm'\u . pollutants, and ¢ contaminants as.

: cefm“a i ('rR(H..\ seutions 101(14) and -

e ed :A the HRS. . .
‘Hazardeus wostesiréam. \4.:(ena.
o nontamang CERCLA hazardous suhstande$

‘ {as defined in CERC:..A section 191{14;}). that,
1nas deposited. stered, d.sposwj ar pl.aced m
vtk dt otherwise migrated tg, a source,
HPS “factor': ‘Primary rating’ e:emenb ‘
Jdufernal to the HRS.
HRS " fuc tor catey sry ™ * Set.of HRh f.sciors
- "[¢hatis, Iikelihood of release lor p\p.ﬂuro;,
. Waste cl‘axdctenst-cs targelsy, N
-« HRS "'c'mnp..h..wu ,HR\ 813 ur‘J*
. Jwater. surh(e woler and ar migratien

. Iathways.
- " 'HRS “paipwav v Set uf HRS factor

“categuries Sombinedto pxoduce a scopeto

of fourenvi e-une sal pa(th 5 (thatis.

. grmmd water surfdce watersoil, and ar:

-7 HRS s'ze score’, Con‘posx-o tf .hc four.

' I[RS de}‘ T} scaru. T [
Henry's i consternit: “Measire uf L'w
“tolatiithy u "3 suL-sl ance 1n a dlluté eulumr cf

"t Level (ED:AALY: Under section 408 of the ;

_enimal feed at or.above which FDA will tdl;e" .

g

107 137 e\t.ept wnere olhem}se spe(.,,x:callz, N

F

" HRS, ,
Octanol-water partition cqef/'“..u.‘ (A,.. for!

‘medsure AEAd“\E HSA: PCSE_ 'CV a sit & m one, .

’ \water at equxlxbnu'n. It is the ratio of the,

\apor préssura exérted by @ substance in the
"gas phase aver a dilute aqueous ioluhon of
" that- substance to its concentration in the
solutxon at a given temperature. For HRS
purposes; use }he value reported at o near
25"C. [atmosphere-cubxc meters. per mo.e o
(atm-m¥/mai}}. .
Hydrolysis: Chemical reacuon ofa
substance “with water, - -
-~ Karst: Terrain with characlenshcs uf relief .
.8nd drainage arising from a high degree of
..rock solubility in natural waters. The. <
- “majority of karst occurs ini liméstones. but. .
" karst may also form in dolomité, gypsum. and
salt deposits; Features associated with karst”
ferrains typically iniclude irregular
topograrhy, sinkhoies, vertical shafls, abrupt .
-ridgzes, cavemns, abundant springs, and/ or '
. disappearing streams. Karst aguifers are’
. associated with karst tefrain.
LCso (lethal concentration, 50 percen '}'\ .
Concentration of-a substance'in air {typically .
-micrograms per cubic meter (pg/m’)] or
water {typically micrograms ‘per'liter (pg/‘]}
that kills- 50 percent of & group of exposed
orgamsms The'LCs is used in the HRS | in
assessmg acute toxicity.
LDs, (lethal dose, 50 percent): Dose of & -
“substance that kilis 50 percent | ofs group. of

1

* exposed orgamsms. The LDs, i8 used in'the .

*HRS in assessirg acute toxicity {milligrams
toxicant per kilogram bady weight (mg/kg)].

. Maximam Contominant Level (MCL):
‘Under section 1412 of the Safe Drinkisg
Water Act, as amended, the maximum
penmsslble concentration of a substance'in
.;water that is.delivered to any user ofa punhc

~ water supply. .

N4 Maximem Contaminant Level Goal .
{MCLG): Under section 1412-of the Safe
Drinking Water Act, as- amended, a

I

" nonenforceable concentration for @ substance . dispesal or destruction in a facility pemhued
- in drinking water that is proteciive of adverse .

human heaith effects and allowa an adequate

. margin-of safety.

Method Detection Limit {MDL} Lowest
concentration of analyte that.a me.hod can
detect reliably in either-a sample or biank:

Mized radivactive and ot he" hazardois
“substances: Material containing hoth
rddloacme hazardous substances and’

* nonradioactive hazar’dous subsianges.

revardless of whather these types of. .

" substances. are’physically separszred,
. com:bined ch:.mlcal v or sxmph mned
together,

. National Amb'Pl 3 Ah Q' .mty Stcadzrds
{I\A AQS5/: Primary standards {of air quahtv
established under scctions 108 and 1’)0 of the
Clean Air Act, as.amended. :

Naticnai Emissma'Standaids [ur
" Hazardous Air Pollutarn:s (NESI LU, i
Standasds estabhished for substances listed
under section 112'of the Cleer Air Act.ad

- amended. Only &hase \ESHA"S pror".u,.utudf“

1in ambient cancan Lratxon uats d,,p’ in ‘he

o5 ) Meusure of the extent of parv uunmg of a
. substance between water and ¢Glafivi at
equxhbm."x TEe ko. 1s delermined l: the
rstio between the concentration in o-'a‘ml

dividnd Ly the concentration in watef gt
,equxl br'um [umtlcsqi

Ofgaric.carbon partition (oef’:c et (1\«

:ﬂ»kdsure,uf the extend, of partitioning o 4

e_-\posufPs d‘i dppmpnalp

* to bind to geols

- (mg/kg-dayl}. -

suustam,e. at equmbm. s between organis .,
carbon in qeolog:c matetials and water. The
higher the. Koo thé more: hkely @ substaice.is
i matenals Lhan to remd;

in water. [ml/g}

Photolvsis: Chermcal reaction of a
.. substance caused by d"ect absorpncn ef
solar energy (direct: p‘mlolvsss) «©or cau;vd
other substances-that absorb solar enersy
(indirect phat olvsis). : v :

Ruadiation: Pa't c‘c alpha De'a. ..eu’nma} o
or phomns fx- a1c’ g'-rr“....-ra& s) emitted. rv5
raulonuchdes "

Radjoactive dec"w Proce<3 of spcmaneo 5’
nudear transiormation. wherebv an isntope!
“of one elemem is transfarmez into'an isotore
of another element. reneas-ng excess energy | ‘
-im the form of radiation. -

Hcd'aact've half-1:3: Time requlrcd "or
one half the atoms:in g'given quantity ofa .
specmc rad:onurlme lo Lmdergq radmaruw~
decay. = |

RAadioactive substa'zce' Sohd lxqund or gis: -
contammg atoms‘of a single: radlon.x ‘d° cr
muh:ple radionuclides, -’ : )

- Radigactivity: Property of those 1sctopos of
elemems that exhibit rad'cac ive dE'f:} and
emit radxunon. R

Radionuclide, mdtczsolope. lsolope of an
-element exhibiting radioactiviry -For. HRS .
‘purposes, “radionuclide” and"
are used synonymouslv.: - :

Reference dose (RfD}: Estm‘axe of a daxlv
exposure level of a subistance to a.human /ﬁm\
population. below which adverse noncance
" health effccis are not antncxpatei {miliizrak
, toxicant per k;lo,,ram bod} wexghl per day

gy

.Bemoval. acaan. Acuon that’ removes N
hazardous substances’ from the site for prope,

under the Resource Cotiservation and )
Recmery Act or the Toxic Stbstances
Cantral Act or by tbe Nuclear Regu}a.o. 4
Lommxssmn. ‘ :

~Hoentgen (R): Measnre of exlem
‘exposures 16 jonizing radiation. O e fuenigen-
equals that amount of X-ray or'gamma e
radiation rejuired fo produce ions caying -
‘charge af 1. electrostatic unit (esu) in 1 cubic: 77
centimeter of dry air under standard | S
conditions One’ mcroroemgpn [uR} equals 7
107 ¢R.. : -

Sample quam st un 11m1t {SQ. g Ouarlm. .
of a substance that can be reascnably 7
guantifiedigiven.the limits of do!e\.non fur lhe b

A

' methods of analysis and-sample: :

. characteristies-that may affect quanh‘guz,‘x L
(for example, dilution, concentration): -
Sureeniiie correntadtion:Media-specitic
h ‘ncheatkconcentration for'a i-azardm-u L
¢ulstance ot 48 usr-d in the HRS f~r7
camparison wilh'the soncensration of thist
kazardes subst ineein a sarrxplr from that.
mediz. The screening concentration fofa ',
specmb hatardu > sx.u‘ 'aan correnponds to 7L -
.15 reference dos “inkalel Lion expasuras or,
_ fer gral exposures,as a')p.o;mate and, if !r"‘”“‘
sub<'ance is & hur carcrrzen with’ a,
wewht-of—e\ idenice: Classif: cation of AR o //
- Crtc that &dncentration that corres panu; S ]
1ts 10 “individuai Lifetime e excess Cancer ri ;
o mhdl.s'lon exposures cr. tor oral ‘




g \ . .

S &as been dw:“&m«
oA piaced,orhasomefw(ucomembehcald.
<. " Such ueuaaymduhmluphmmd
may include the. area bebwsen sources. . .

Supehaar{a]xomﬁa!baa:mncar .
polmcy factors: Estimate of the pmbeb’l'ly of
response {for examph caacer)peranit . -
. intake of a' mbstance over x Nfettme: The
o slopu Factor s typreaity uaed to estimate.

. " upp&!’nndprcbebaﬂya{ #a individual
. developing cancer us a result of expesure !a a
-~ particalacdevei of 4 humm withe
\welght-ofmde‘ﬁamd& &a :
e § - ~ i _m«
. substances and (pCJ“ fon radloactwe -
" substances}.
- Source: Any area where a hazardous
. substance ‘has been deposited, stored.
-/ disposed.’or pldced, plus those sails that have
- become tontaminated from ' migration of a -
" hazardous subsfance Sources do not mclude
. those volumes of air, gmund water, surface
" water. or surface water sediments that have
become contaminated by migration, except:.
. In the case of either a grounid water-plume -
“with no identified source or contaminated |
- surface water sediments with no identified
" spurce,the plume o, contaminated. sechmems
may be consldered a source.’

Ta!;gel dlstanca {fimit: MaxXimum dmance
. over which targets for the site are-evaluated..
o The target distance. hnm v-aﬂeu by Hﬁs

: pathway R ‘

Uranium MHl Ta:lmgs Radiation Cantml\
 Act {UMTRCA) ‘Standerds: Standards for.

o radiumdidu estabtished under sections 102, .

Radmmn Control Act.as amended.
', Vaparp:w.m?rameurmdbyzh

' vaporaia Mwhena hmeqmlm
vn-ﬂnﬂstohdchqmdfcmat 2 givert

:esﬂoned at or sear b o Iatmosphere or-
0]

'Volatilization: Phymcal lransfer pmceu '
- throwgh' whick'a substince uadergees a.

“of & swbstsice in mmtnraagwu

“ lempera(um For HRS purposes, use the value'

“Iteported at or near 25° C. [mﬂ'ﬂgmm per ﬁter
S imgiBY

b WergH cf-ewda-rce-m dmﬁcaﬁon

" a humes carcinogen. mmlgh
,grvupinp mchdc

ievridence of carcinegamicity in trumans.

" Yimited ey’idenca of'en-ctnogemcatym
. humant. - .
. 'sufﬁcwﬂeﬂdmcfwdmmn

 wvimels,

' Gmopchaﬁehmncam-

timited evidonce ofum:mgemcxtyul

. anwwals.

! GtanNo(da-ﬁabiemtohum

mn&y—

is no animal evidence; or when Humes or

104, and 108 of the Uranium Mill Tailings ' -
. .8=

“tetwperature. For HRS purposes, ua!heva‘hq

changcduau&ananhdathqudhagas. )
e Waterwlah&;cbhmmuon g

Group’ 'A:Himaa uﬂiﬁogen——sufﬂciem ‘
_ 1 Group B1:; Probable Buman carcinogen~+

whon theve

zo Ema’mbmﬁ

. Pafbwnyt

21 O;ennew ﬁne!-ismscamIS)n |

the resislt of an evaluation of four pathways:

* Geound Water an (S,.L

" v Swiace Water Migratien (Swi
< 'SdGJWQ(&}- .

" v Ajr Migration (S,). : RO
Thegtwndwaﬁrasdurmm

pa&hways use singlé threat evatuations; white

the surface water migration ‘and.soil erpom

" pathways use multiple threat evaluations: .-

Three threats are evaluated far the surface

. water migration pathway: dnnhng wader,
human'focd chain, and enwronmemal These

ﬁmeau are evaluated for two sepacate!

' . ‘migration components——overland/ ﬂood L
rhigration and ground watertg surface water

‘mxgrauon. Two threats are evaluaxed for the

. ‘soil.exposure pathway: restden! populahon

arid nearby population.

The HRS is structured to prov1de a parallal .
++ evaluation for each of these pathways and

threats, This section focuses-on these parallel L
o evaluahona starting with the calculation of.

the HRS site score and the- mdmdual

,pathway scores.

2.1 1 Ca/culaaan of HRS site score

, padmaysaaspemﬁedmsectmmdeugh? o
- aad then are combmed for the site using e

foﬂomng rost-mesn-sqeare equation o

. determine the overaﬂ}msmmwhch R
rangea&onetem -

1 Sh+So+S3+Sa

v

\

21.2 Calculanan of pathway score. Tabie

, 21, which is based on ﬂwainmgnbon
pathway. illustrates the basic pnrmters
‘used ta calculate n»patbway score. As Tahle
- 2-1 shows, each pathway {or threat) scors.is’

" the-product of thres “factor categories™
'likelihood of release. waste characteristics.

~and’ rargets ('ﬂlc wﬂ exposure pathm uses -

_likelihood of exposure rather than liketihood

o of re!ease }:Each of the 1hree factor catecones

contains & set of fuctors that are asslgned

- numenml wyatues and combined as specrﬁed
in sections 2 through'?. The factor values are’

rounded to the nearest kﬁeger emepa vd'rere

. othermsa noted.

11 3 Comman evu!uahons. Evaluations

. . comirhon to all four HRS pathways mclude

. Chdractenzmg soun:es.
—idenuiy iag sburces {a:d. far &ewl
" exposure ‘pathway, aceas of observed
- contammaﬂoa isee sectiorr 5211} .
- —ldendf)mg hazardous subumcu

asswatedwuh each source (oluuof

*. ' abserved contamaakionk. -
~ldentifying kazardous u.\bunar.n
ava:lahle 0.a pslhway N

(ims 1084100 L @ |
M. Tmmm7d+8d+9+10c)] o). /M
12. Pmny Seaa s e &omcz ot bkehhoot;/ ™

Y

' -Scormg observed nalease (or ob-\erved
contamanon) f

-Scoring potential to release when there -
is 00 obseived release. .

. Scor{ngmdanaenﬁ#:s Lam ‘

B cat.egury o ‘ .

-Evduntng !uncxty CL
-Cmbrmxu toxicity with mnbdmr ‘
. petsistence, and/or bmaccumulanon .
- fori ecosystem bigdccumu! ahun)
potential, as appropnate o he
) pathway {or threa).
" -Evaluating | hazardous vmsu: quantuy

o '-Cmnbalu hmrdoul wagte quantity

- witth (e oxher uam characxea.s(ucs
‘factors. - -

. . L—Determmmg w:ued!amctensbc.s .

- factar category nlun_ -
Scorhrg(axgetsfacmrca!egory ‘ e
-Dc!enmmng level ol' wnmmmdhun (orm“

: l"ﬂﬂ&
" These evaimsdons are o”enuaﬂy rdentmww/

for!hctinmgmnn pathwdys (mround =
’ wale.nrba -n!er and su—) !k\wmfr thc o

LA L ————— ———



sml exposure pathway.

. Secuon 7s
o each pathway when’ evaluatmg mes -
' cuntamms fadioactive substances, .

Section 2 focuses on evalustibiis common
ut the pathway and threat Icllﬁ Note that
 ur the ground water and ‘watdr

-migration pathways. aepmhm are.
«  cattulated for each aquifer (sec section 3.0)

for a site. Although the evaluations in'section
2 do not vary when ‘différent aquifers or .
. waltersheds are scored at a site, the spemﬁc

,

e-alua mdaffcmca#amrespcctsfo:the ‘

ifies modxﬁcations that applyr

h1mrdoun waste quamly tmumty mobtﬁtﬂ -
that result from these evaluations canvary --
by aquifer and by witershed at the' site. This

- canaccur through differences both in the

specific sources'and targets eligible to be- .

- evaluated for each aquifer and vratershed

‘and each watershed (see sections 4.1.1.3 and
: 4.2:1:5) when determining the pathway scores

factor valuen (fur e'(ampl-e abserved rel'ease. :

* following: -

" and in whether oboerved releases can-be-

estabiished for each aquer and' vuunhed.

Such differences in scoring at the aquifer and .

‘watershed level are addressed in sections 3
‘and 4, not dection 2

2.2 -Characterize sources. Sourea :
characterization includes identification of f.he» ’

. * Sources {and areas of observed
comanunanon) at the site. RN . VT

TABLE z-z—SAMPLE Souncs CHARACTER!ZATION wonasueer

Hmrdml mbstaneet auocmu# mth- =
‘these W(or greas; of obaerveé S
-‘containimationk -
¢ Pathivays potmtially threatened by
these hazardous substances: E
Table 2-Zpresenis & sample wnrksheet {or

\‘qu"

* source charactenzaﬂou.

2.2.1 - Identify sources: For ths thm .
migration pathways, identify the sources at

" the'site that confain hazardou substancsa.

Identify the migration pathwny(a) 10 which. . ‘
" each mmu‘apphes. For the soil exposure N

- pathway, ldannfy areas of observed .
: coutammntmn at the sxfe (see section 5.0.1)..

Sarummm-mw o S 4 o

_ \Hammmuumw_“‘ T [ 7‘
o B Aren._____i : . \ - oo s ) : B Co | 1‘ ‘T
Amotoosmodmm__” ST N e b
‘.‘Bmmwmumg. o oL o e
S R Am‘wm —
S R o[ e | R o [ owmon | s | ey

~

222, Idenh& hazardou: 1ubstancea ]
ssciotad with a source. For each of the *
\three ‘migration pathways, consider thoss
azardous uubstances documented in &-
ource (for example, by sampling. labels, =
iunifésts, oral ¢ cn-h written staternents) ta be

'beinlg present at a site!(for example, by
‘,la els, manif

C source(ll 2

source at the site; except.
:soum« for which dgﬁmhva mformuﬁon

nnl or could jot'be present.
For an’ aren of obsefved contammanon in
‘ $ure pathway, consider only
s subs{ances that meset the .

tved comarmnatlon for that

deawfy haxardaus aubstances

s. oral or written ltatemenu).

‘

.

15.0.1) 1o be assocmted with .(
mevaluadnsthapuhway R

m-gration path.way. connde: 1ht foﬂowmg

hazardous subctam‘.es available ‘to’'migrate-

[from the sources at the site to the pithway-
- Ground wamt migration. "

-Hazardous lubcuneu tha( meet. the
" . criteria for an observed. relnu (m .
section 2.3} to ground water.

-Aﬂ hazardois mbstanca usocmed

? with a source with a ground water
c.ontumment factor value greater than
] (sec section 31.21) -

. Surfnce water mugrdnon-—ovcrland/ ﬂood
cnmponem. P
A -Hazardoun tubllancas that meet the
" criteria for an observed release to. . -
. surfaca water in the watershed beug
evadluated.
-All hazardoun substancet a:mated
. with a source with a surface water
-containment factor value greater than’
0 forthe watershed (se¢ sections
s 1.2.1.2.1 1 and41 2.1. 2.2.1)
‘e Surface water. mxgrntion—ground water
to surfaca water component.. -
=t 1azardous substances that meet the
criteria for an observed rv'ean to
g‘ound watef ' :

. lmstancu when. the specific source(s} - K
- be documented.-consider thal ‘hazardous

- pathway when it can be assocmted (see |
. section 222)) with at least one sotirce having -

- considér the following hazarvioul nubstances .
" evailable to tha pathway ~

-AJ.I hmrdous substancet assoc:aled
mth & source with a ground water ©
.containment factar-vahie greater than-
a (see sections 4. 2.2.1_2 and 31 2a). L

¢ Air mxgmtion. o

oHaza:doun‘ substances thak meet ths
- criteria for an observed release to the -

o atxnoaphere.

: -MLgueou: haurdoul substancea
nuoc:ated with a source Wwith & gas:/
comamment factor value g,reater than
O (ses secmm 81201 : .

- ~All pum:ulats hazardous substances L
" gssocidted with' a source witha * -

_ particulate containment factor value
gruater than Q (see section &Lzzxr

“e For each m:gnuon pathway. in thosa

containing the hazardous substance cannog

substance t0.bé available to migrate (o the' .

| e
& containmant factor value grealer than 0 for Ve H\
that- pathway : . S

n evaluating the soil exposure pa(hway,

N

\mw»




po il R gy,

.. rreleage is @ measure of the likelihood thata .
., waste: has been or will be released ta the
R envxronment. The likelihood of release factor

" direct observation of the release of &

4, dnd 8). The minimum standard to establish_
~ ; an observed release by chemical analysis is

- . establishing observed contamination for the '
- .s0il exposure pathway, see section 5.0.1.)" .
* . Separate criteria apply to radmnudldes (see .

« < Carrsnm FOR Caemcu. Amz.vsvs

A, b b oW wrsae v [ L L

' . Fedeml Razxstar } Vo}. 55.-N0‘ 241 / Fndav Decemhef ¥, 1990 k Rmes ami Reguhmou am

- Soif expusuM:r.dent popu!anon
thmt. ‘
-All hazardous substances that meet the
cntena for observed contammatfon at
: zhe site {see section 5.0.1). i .
.* Soil expnsure—neqby population t.hreaL ‘
-All hazardous wbdnnees ‘that meet the
-, criteria for M contamination at
" areas withén sttractiveness/.

- ' accessibility factntvalumgreater t.han

-0 (seesection $2.1.1).
2.3 leellhood af relegse. kaehhood of

category'is. amgned the maximum value of

-'550 for a m:granon pathway wheneverthe °

- critetia for an observed release are met for

~_ that pathway. If the criteria ieran observed
*_release are met. do ot evaliate patential to

release for that pathway. When the criterta’
for an observed release are:not met. evalme :

. - paotential to release for that pathway. with'd .

. . _maximum value of 500 The evaiuation of

: .‘potenhal to release varies by migration ’
- pathway (see sections 3, 4 and 8. o

Establish an observed release. exthei' by -

hazardous substarice into the media being

.- evaluated {for example. surface water).or by -
- chemical analysu -of samples’ appropriate to. o

the: pathway being evaluated {see sections 3,

analyt\cal evidence.of a hazardous submnce
in the media significantly’ abovo the

 background level. Further. some portion. of .
_the telease must be attnbutnble to the site. . -

Use the criteria in Table 2-3 as the standacd -
for-detérmining analytxcal significante. (The
‘criteria in Table2~3 ace also used in: ’

section 7. ‘.l 1).

TABLE 2~3 -Osssnveo RELEASE

LT

Sampbm<wm

““jmmmnm j \
Sample m 2. nl—u mn!oq

Uy

Anmm-wnm e

.-nmm;mm-nam'
'(anwmmmm an observed

- "remusmﬂmhﬂmhm‘

Wmumwm
bon mist ,
-nmebackgromdmnnaboru-f
cmwmmhﬂnwm- ’

-umcsamp‘ewmnmurm(soucambo
estabushec. determined o there 's' an obsorvcd

. raleaso as foticwx

" —ﬂhmmmmmn

—ﬂmmmnmwﬂxmdmd&h
EPAWWMM:“M
m(mnmo«msot. :

24 Waste chamctensncs. “The waste
- characteristics factor category includes the -
followmg factors: hazaidous waste quantity. .
_toxicity, and as appropriate to the paLhway
ar threat being evaluated, mobility,

- persistence, and/ot bicaccumulation {or

ecosystem bmaccumulanon) potential. .

241 Selection of substance patenucrlly
posmg greatest hazard, For il pathways (and
. threats), select the hazardous substance.
potentially posing the greatest bazard for the.
-pathiway (or threat) and use that substance in -

. evaluating the'waste characteristics calegory

- of the pathway (ot thredt). For the three
migration pathways (and threats}); base tha

- selection of this hazardous substarice on the
toxxclty factor value for the substance,

- combined with its mobility, persistenee, and[
or bioaccumulation (or ecosystem ..

_ biodccumulation) potential factor values, as.

_ applicable to the migration pathway (or .

threat), For the soil exposure pathway, base

" the selection on the toxicity factor alone.
Evaluation of the toxicity factor is specified -

in section 2.4.1.1. Use and evaluation of thc

. mobility, persistence, and/or

" bioaccumulation (or écosystem . - .
- bioaccumulation) potential factoravnry hy

" pathway {or threat} end sre specified under -

" the appropriate pathway (or threat) section.
" Section 2.4.1.2 identifies thenpcdﬁcfadm Y
that are combined with toxmty n ndnﬁagr
- each pethway for threat). -
2411 Toxieity fac:on-Evahau to:dmtr :

for those hazardous substances a the sits.

-that ars available 1o the pathway being .
. scoted: For\al! pathways and threats, mpt
the surface water environmental threst,

evaloate human toxicity as specified below; -

: For the surface water environmental thtelt. :
,evaliate ecosystemt toxicity-as lpeeiﬁed in

.. section 4.2.4.2.1.1.

" Establish human toxicity hctor valuas
based on quantitative dou-respoma

- parameters for the following three: types of
toxicity:

. o Cancer-~{se slope factors {also. raiamd :

0 as cancer petency faciors) combined with -
we\ght-of—c“dm ratings for L
. carcinogetiicity. If & slope flcu)r i not

. available fora substance, use its EDye va(ue

to estimate a slopo factor ds follow:

5 1 .
Siope factor = ————~
- 6 [EDw) -

* = ‘Noncancer toxicological responses of
chronic expoaum- ~use referenca doao (RfDl .

values.
' ¢

. 8, g
© the substance a value from Table 2-4 for:
* each. Select the higher of the twe. valueq A

. N»oncancer toxu:alogrcal responses of F i,
acute exposure— <use acute le*umy A

“parameters. ‘such as the LIX,,

Assign human toxicity factor valies to S
hazardous substance using Table 24 88
follows: |
*» fRiD and alopc l'actor values are both
available for the hazardoas substance. ass

- assigned and use it as the overall toxxcxty S

’ factor value for the hazardous substance:’

& [feitheran RfD or ' slope factor valueis °

: available. but not both, assign the hazardous |

substance an overall toxicity factor value "

- from Table 2-4 based solely on'the avaﬂeb!e

value (RID or slope factor):

e [f neither an RfD nar siope factor vahu u
available, aasign the hazardaus substance an’:
* gverail toxicity factor value from Table 24
. based solely on acute toxicity. Thatis; .
consider acute toxicity in Table 24 aniy

“when both RfD -and siope factor values are

~not available. . .

* if neither an-RfD. nor slope factor. nor
- acute toxxcxty valué is available. assign the
hazardous substance an averall toxicity.

- factor value of 0 and use other hazardous °
" substances for which information is ava:lable
_in evahxating the pathway

~ TasLe 2-4 -—Toxzcmr EAc_;ron
EVALUATION ot

- ' cmnmm

}’ Rmmm(mc/w

_,o.osgm<us o
\ossmo ‘

A1D < 10,0008 IS £
0.0008 < RO <0005...__............,;......,;..
0.005 < RD.< 0.08 e

A

0.5 5 SP

--.0.08 <. SF . {0

< 0.5

SF < 008 |

Y

", Siope ' |-Skos i &'ooo | "o
factor not factor ot |. factor not |
avaiable. | avaiadie. | avaiapie:’;

e ==t 1 SF < QUST

A B.demfutow«ghx—cf—ewdonccatogo-
nes. Assign’ substances wilh & weght-of-evidence
category of D (necequale evdercs of-carcwiogen-
city) or E° (evdence of<lack ot czrcmogemcm/)
vamdufmwmnqty

sF-pr.(m

(S N



Acu'to Tonct'y (Hum")

IR S TABLE 2-4 —To::ﬂm« FAc-ron EvALUArro‘q——uo-scrnD‘-:-._s,

',‘,Qra‘-ﬁ'LDg‘('mg/ﬁg;‘," - ' g

Dermal LD imgad)

.«h‘able to'a
rrsufﬁcxen'

\he O\eraﬂ numan toxicity facror value ior ali’
substances aya)lal;lp to the

: data for multiple- exncsue
~roues "o- axamsole inhalaton anﬂ
geshonl cansider ad expnsure routes i
(he highest assxg'!“d value. regerdiess of _
ure 'oute as the
i }or HRS purposns, &55§
"“and lead {and ifs comp
toxxcm factor value of
erd. e cmerva ard s ¢
toicity and ‘ecosvstein
sty for ra\:l om_..hdys (se'= secnons 7.2
“‘ ﬂ'id. Lo ..) N

. human touc v
B !Jkiciry fa

- fc’l'f-i.\., ) :

* Grourd water m'g
Detormine a combined hman tow:m/

3ty fadtor veive. forthe nazarcox.s

ance [see sewtion 32.1).

a’*on-cv

nd floed -

atton cor-p.meﬂt \

—')Me*mme a-Comn Dmed i man toxicity/
 rersisterice factor valie for the
" hazardous suoswnce for the drmkmﬂ
waler three: (see svctxon 4.1.2.21).
-')etc'mme a romoxncd human texicity/
pe.s.s'em.e; Droackunuiation factor
valtie for the ‘hazirdous sub:.ance Far"
the human’ food x.}'axn J"'Pa [see
N section 4.1.3 215 A
" ~Determine 4 cumb ihed eLO“Slem ~
tox:aity/ pe-s,s*ence/b caccumalation .
. faptor val ce for the hazardous .
‘ substan"e for the: 9nvxmr"nemdhh.9dr
- [see spcting 4.1.421). )
* Surface wale m'grahon groung v\u(er o
“surldce water migration comporient..
. —DeteP'mne a corrbxr'ed human toxicity/
cmoo ity persi sience fduor value for
. the r‘a,..xrdousxubs'anue far the -
d.mxmg water \}*rc\a': Isee Section

4

a

. —Jeter’mue d ccmbx'\ed uman oxicii /
mobum/persm'eﬂce’bu ccumulation
factor alue for thé Hazardous .

‘.subst mreh{or \‘19 numan lood chay

‘the subsiahe :b.h uae 2 defauil \.-nue of 100 as -

. m‘lara

Hoxioty mobn.x,,pe Smler‘Cc,

" bioascumuiabor factor valuc fur
N ) _hazardeous su iice for the.
envirermerntal the gal {aeﬁrsef“::;.’:
C4.2424) .. -
pir migravon. . ‘

—Determive-a comn'ned human tox
: mo‘“,.z'y facior
ubslan ice {seé section 8.231})
De‘ermxre each combined factor vaiue for

a hazardous $:: tistance Ly mumplvme ‘he
individual factor vahies appmpnare 1o th
-pathway{or threat). For each m:gfatw'x )
pathway [or threat] beirig-evaluated, select -

. e hazardous substarice with the highest.
' stance -
_in evaloating the waste characfnnshcs\factur

'combxred factor value and use that su?

categery ot the pathway (or threat).
For the suil-expésure pathway, select the

hazardo\w substance with the highest & human

mxncn} factor value [rom amongthe - -

contamination for the threat evaluated and

" use thatsubstance in evaluahng the waste

charzacleristics fastor category.
. 24.2 -Huzardous waste guant:iy. Exil

the hazardons waste quamxty factor by first

", assigning each source (of 2rea of observed

zardous waste
«niity Value as specified below. Sum l" esp

comammatvo'ﬂ a source
G

‘_\alues to obfain the hazardous waste.

quantity factor xa.ue for the p'z"‘w" 1
evajuated. )
I evaluati ing the aza'd‘ 35 waste ¢ um‘ 1
faztor forthe r" ree thiyiation pathwave, - .
#llocate hazdrious substances and ’
hacarddus wastestreamys 't sp""xﬁr seyrras
in the manner specified ;n secijion 2.2.2.
exeepl. consider hazardous subsiandes
hazardous was! {estréams that carnot be
PlL)Cd'ed o iy specific scurce a2 const.
separa‘e “Unailocated source”

"mgrd ion pa'nwaw Do sot. hewevar,
include a hazardaus su nce or hazesd.
V\dq'nstredm in the unaliocated source for
2 pathu ey if there's delimvtive
iaton indiczting that the substanze or.
mdstcs(rcan cuuld only have beer piatedin
sources with & conia) inment faciorvalie ol 0

for tnat migranion pathway. )
| Inevaluating the hazardovs waste quan:u\ :
‘fauor fer'the s0il exposurz pathway,

aliocate

fu each ar ea_ ol 'JD erved Con(ammd\mn 0’1‘\, )

 thuse hozardess substsnzes that meel tne © . ¢

criteria for ubserved contamination for t
area of observed. contarﬂmauon and omy
thosé hazardoss waste<treams< that cnnu_'n

. hazdrdous substances-that meet the cr'h'ra
-~ for observed COH(F"I\H’ld[lO"( for that ares n‘

e RS

;alue forthe hazar dc us’

. substances that meet the crileria for ohsemed-

wite-

for purpasps .
- of’ evalua'mg only this factar for e thrre

T first twa l"leSUl‘ES. -

! avdl .m..or. of this medsure as fu,.ov\s'

b

(et haturdeus sun

- wasleﬁrear '3t ¥o s

.ru.iO" for (ko s"\l e\,,n'urn pat
q( e

soun.e to hr‘ e s co..famme it artor va; JE
g'eamr thar-0 for each "'ug~a’.c'1 pa‘h‘vdx; i
t the 501 exposure pathwey, asw'n 8
source’ hu"ard'u.s wasie quantity, value i -
each aroa’of of amihation. as -
,pl'rdule o reat being evaiusied. -
- For ail patnways, evaluate source.
haz«rdouc wastie qx.dmuy usicg the. fn.’!cv
four measuyrss in the fa'lomr.g hierarck
] 'lazaru...s copgtituent ouanmy '
. Hazard ;5 wcslt‘strecrn quantity.
v = Volume. -
o Area. - ‘
For the, wauuuteu source. usé o:’d} tha'

Sepa'a'e friteria ajply. iur ass*g.ung a

" source hazardous waste quantity value for |

rar‘xwuchv'vs {see section'7.2.5).

242317 iduzurcous consitient Gu
. Evaluawe navardoys constituent quantify 1 A
“ the source (o: area of observed . o
coma"nnmnun) based solph‘ on the mass nf

Jde:

(nr'.dnm‘ ,zonj exf-ept. .
_ * For ahazardous wasie listéd'p
“seci:on 3T of the Solid Waste D-sposa‘ Act
“as smerdrd by the Resrurce Conservatinny’
‘and Recoten Act of 1976 (RTRA ),,47 Uvse:
BT et sog. d tem..xe its mass for tuP ’

~lf the hazardous waste iz listed s'*‘e’\.
~ for Hazard'Cade T. ('O\}C wastel,
: l!‘l‘lhd? omy the mass of con \§utuenty
. inthe hdzarduus waste that are
“ ' CERCLA hazarddus sul,stances ard '
: nut the mass of the entire hazardous
wasle. | .
—h the !ldeFUUu‘a waste 18 hsled fordny = .
-other Hazard Code lmcludmg T. plus/m"“’\\
any otper Fiizord Lode) include ths
LA ma:,s of the entire hazardous w dste. Nt
. For a RCRA hdmfdcus wastd that . s
exnibits the character stids identified us 4 der
section 3001 of'KGRA, as amended.” Co
Tdet ermipe its mass for ihe P\dldd(‘on o’ H‘ 15
_me: as: Ire an: f( Hm\ e hE
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R ~_[f the hazardous waste exhnbns only the

characteristic of toxicity (or only the *
characteristic of EP toxieity), include -
anly the'mass of constituents in tho
' hazardous waste that are CERCLA |
E hazardous substances and not the
*. riass of the entire hazardous waste.
. +If the hazacdous:waste exhibits any
- _‘other characteristic identified under
. section 3001 [mcludmg any other
.+ characteristic'plus the characteristic of ~
! . toxicity [or the characteristic 6T EP
‘toxicity]). include the mass of the -
. entire hazardous waste,

a Based on this mass, designated as C. assxgn -
(A value for hazardous cons'ltuent quanmy as .

follows ‘
‘e For the mlgrauon pethweys. assign the

L source a value for liazardous constituent.

quanmy using the Tier' A equation of Tabla ‘
2-5..
i For the soil exposure pathway -assign the

area of observed contamination a vajue: using -

theiTier A equatmn of Table 5-2 (secnon
5 1.2.2).

I the hazardous constxtuent quafmty for

- the' source (or area of observed .,
comammatmn) is. adequately determlned

"‘(that is, the total mass o( all CERCLA
. hazardous substances in the source. and.
- releases from the sourcs [or ini the area’of

observed contamination] is known or is.

" esnmated with reasonable conﬁdence). do ~

. not evaluate thé other three measures:
dwbu.ssed ‘beldw: Instead assign these ‘other -
!hree measures a value:of 0 for the source {or .
aree ‘of observed contammetmn) aud proceed
to-section 24:2.1.5. ’
~If the hazardous consmuem quantxty is not

: adequately determined; adsign the source [or

‘ares of obser,ved contamination) a value for
- hazardous constituent quantity based on the

" available data and, proceed tq secdon =

zamz. : o o,

TABLE 2—5 —Hmaoous WAsre
QUANTITY EVALUAT!ON Eou:mous

b

- exhibits the characteristics identified undet :

s |-

\ Eq-iou "

A | Hezardo- - . m | e

| -vras00
4 wzs ‘

-_wzs |
' v/500

‘, Vi2s
V128

- AI13

' W/5.000 -

vias
- to section 24.21.5, Otherwise. assign the

7 zsoo

u:uoo"-f i

TAeLe 2—5 -Hmnodus WASTE QUAN-
m-v EVALUATION EQUATIONS—-COﬂClUdéd

N ”‘equaaon,,
Ter'| . Measws | Unts | oot
] L } .o . A-‘V.’all'lﬂ' .
- THre| Ang
g “as ] asero-
e | A3
i ne . | A/34,000°
'Donolroundtonearea integer. '

* Convent mwmmW?
" ton=2.000 pounds=1- cubec yard=4 drums= 200

lons.
gagnacmalvohmofdnmsnunevmlable assume
1 drum ai?‘dqam
. *Use land surtace areaum«pde notsudaco

L

2 4.2 1.2, Hazardous wastestream
* quantity. Evaluate Hazardous wastestream .
_ quantity for the source {of area of obaerved
contamination) based on the mass of
hazardous wastestreams plus the mass of eny
additional CERCLA pollutants and . ,
' contaminants {as defined in CERCLA section |
*101{33], as amended) that are allocated to the
source (or area of observed contaminatiori).
- For & wastestream that consists solely of a -
hazardous-waste listed pursuant to section *

. 3001 of RCRA, as aménded or that consists -

- solely of a RCRA hazardous waste that -

section 3001 of RCRA. as amiended. include

- the mass of that entire hazardous waste in

the evaluation of this measure. - ‘
Based on this-mass; dasignated as’ w.

" assign a valua for hazardous waltesu'eem

‘quantity as follows: ' © |
'» For the migration pathways, usign the .’

source & value for hazardous wastestream * -

quan:ity usmg the Tler B ‘equation of Table

2-5.

- o For the soil exposure pathway, assign thn

A erea of observed contamination & value tising
 theTierB ‘equation of Table 5-2 (section

5.1.2.2). .
~ Do not évaluate tho volume and area

. medsures described below if the source' uk tlm

unallocated source or if the followmg
-condition applies:

" The hazardous wastestream quennty for
" the source {ot area of observed . -
contamination} is adequately determmed—-

. that is, total’ mass of all hazardous :
- wastestreams and CERCLA pollutarnits and

‘contaminants for tha source and releases - ¥_

. from the source (or for the.area of observed.

.+ contamination) is known or is eldmated vmh
L reaaonabl- canfidence. :

lfthesourcei:thnunallocatedwumonf

" this condition spplies, assign the volume and a

‘area'measures & value of 0 for the source [or .
. areaof observed ccn.amlmtlon) and | proceed .

.'source (or area of observed contamination) &

" yalua for hazardous wastesiream quantity

based oa the available dau and proceed’ to
section 2.4.2.1.3. - .

24213 Yolume. Evaluatt the volume '
_measure using the voluma of the source [0:

.

.- the volime'of the area of observed

LA S A SR O

> source a valué for volume using the. .

“the ¢ drea of obsetved contammatmn if
.applicable)can be determined. do-not-

' ‘quantity factor value. Sum the source

. greater than 0, bt less than 1. round it tmx
- Based on this'value. seiect a hazardous waste'

contammanon) For the so:l exposure, R
pathway. testrict the use of the' volume'
measure to those areas of observed -
contamination specified in secfion 5.1. 2z o

Based on the volume, designated'as V,
assign a vaiue’ to the volume measure as
follawr :

o For'the migration pethways. assngn the

appropriate Tier C equation of Table 2-5
" » For the soil exposure pathway. assign | ke

"area of observed contamination a vaiue for -
. volume using the ? appropriate Tier C equatmn

of Table 5-2 (section 5. 1 22). .
if lhe volume of the source {or,volume’ af

evaluat earee ‘measure. lristead: asslgn

';, the ‘aréa measure a valueof 0 and’ proceed to.
_section 2.4.2.1.5. If the Volime carmot be -, .
'detenmned {oris not applicable. fnr the sml

i .exposure pathway); assign the source (6 -

area of observed contamination) a.value of 0

- for the volume measure and proceed to

section 2.4. 2.1:4. . .
24214 Area. Ev aluate the area measure

- using the area of the source (or the area of .

the area of observed contammanon) Based -

. on this area. desxgnated as A, assign a value

to'the aréa measure: as follows: -
* For the migration pathwayt, assign the
soufce a valug for area using the appmpnale

. Tler D equatior of Table 2-5.

-» For the s0il exposure pathwar assxgn the

-.area of observed contaminatiod a value for,,, -
.. area using the appropriate ‘I"er D equaur
Table 5-2 {(section 5.1.2.2)..

PN

24218 Calcuintionof source hczam\

. “mmc quantity value. Select the highest. of ™
. the values assigned to the source (or are o£

observed contamination) for the hazardous ..

- constituent quantity, hazardoun wdstestream -

quantity, volume, and area measures. Asmgn .

quann!y value. Do not roundto the. neafest

‘integer.
:24.22 Colculation of hazardous was|

hazardous waste quantity values assigni
all soirces (including the unallocated source)
or areas of observed contamination for the ~

: pethwuy bemg evaluated and round this ; eum

to the nearest integer. except: if the sumis.

quanuty factor value for the pathway fliom: |, °
Table 2-8. ‘ L

TABLE 2—6 —HAZARDOUS WASTE
Qummr FACTOR VALUES :

0. : ! 0’
"1-n1oo R : AN
Gru-rmmotoloooo ...... .. 100 .
“ Grooumtbooon1ooooeo ;. 19,000
««Gmnrmsoooooo.- S ‘000000

: -nmwmwmyvam-gﬂ \x

'mo.uuu-m1 rmm-tzo!assoea’

. N

'For the i hhzuoous consmuom ww
ty is not . DeWrTLCed: G954y & VEE 23 .
speciied 1.

ﬂ“mdor\olassgn e .aluo at .
L ' :
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Fnr a mm patlnuy. i ﬂre hanndona

consmmm ‘qadniity is! ‘adequiniety |
- determined (see section 24.2.1.1) for nﬂ

oums(waﬂponmoimud -

refeuas Temaining after ¢ rumeved actica), .
+ i -assign the. value from Tabh*ﬂu the .

- hazardous waste quantity feetor value for the -
. pathway: 1f the
' quanm. :
| OT.MOre sources (o;uneormorepnrmof
sources or; releases remaining after a removal
_dction) assign & ‘factor: value as follows: . -

 the hazdrdous' constituent
.ot adequate&y determined for one

. » If'any target for that migration patbway.

i subject to Level I oﬂ.evel I concentrations

. (see section 2.5) -aisign either the value from .
. Table 2-8:0f a valne of 100, whichever is

s greater, as ‘the: haurdoutwm quanmy
factor vajue for that pathwey. = ;
. lfnoneoﬂhe target-forthat pathway\a :
i sub}ect to Level L or Lavel I concentrations, -
asslgn afactor vahe as [oilows:

+__=if there has been no removal action,”
-dssign either the value from Table 2-6
or a value of 10, whichever is’ greater, .
a3 the hazardous waste quamxty factor
- value for that pathway. - .
. ‘-If there has been a removal action: -
' ~-Determine valies from Table.2-8 .’
with and without ccnudmticn of
.- the removal action.

- -[f the vahue that would' ‘be nsigned
“ from Table 2-6 without.

" .. would be 100 or greater, essign
-7 either the yalvs from Table 2-6 |

* 7 with consideration of the removal -
“,_,ecnonorn nhcofmo.wimbcm
. ~is greater, as the hezardove waste -
. .qumtity factm valee for tbc :

- from Table 2-6 withot
would be less then 100, assign &
iquanuryiadanlmh&c

‘pathway. - .
rFordmmlexpotunputhwny.lf!ho

" hazardous-constituent quantity iy ldcquhiy
detmnmed for ail aress of obeerved
contamination. assign the valoa fro-‘hbh
2-8 as the hazardoms wiste geantity factod
valuumchamdunumumwym .

-deqwejydcwmmnd for one-of more

; ‘areas of obezrved cotaminatioa,’

savign
ther the vaioe from Tabls 3-8 or & vadui of

243 Waste chamczenntrﬁcxor

,calagary vaiue. Determing m .
" cHaracteristics factor categery valne as -

specnﬁed in section 2.4.3.1 !'anl pathways A

. /arid threats. except the surfsce water-homasi on direct obsérvation for the pathwsy

. food 'chain threat and the surface wata
" environmental-threat. Determine the waste

characteristics factor category vnluo for theso

atter two xhrenu as spicified in soction
2’43& oo
2431 Factor category rtzl'ue “or the

: ‘p‘ thway {ar'threat) being evaluatsd. multiply
© “the toxicity or combined factor value. as
appropnau. from section 2.4.1.2-and the

waste qnanuty {actar velse from -
secuon 2422, :ubpect toa maximnm prodact
- of. 1xw' Bated ‘on this waate charscteristics

pmducf. assign a waste ch.tnc:nﬂnicl fadar

A

‘o

- com)dmtmn of the removal: act.f;on -

“comtdertﬁcuchhcremhcﬁon_
o vﬂmdmﬂu&-mmﬁ

'whichever is grester. as t.h(hszndo- h

: Waste ‘quantity factor value.

‘ pathway, e sections 4.1:3.3 end 4233} -

: .ategon vahe m dze path#ay {or Lhreti)
fmm szle 2-7.

- TASLE 2-7. —Wasrr-: Q-:m.«crsmsms N

FAC‘FOR CATEGORY VALUES .
g wwe‘mmmm Assigned .
. - . . o Y“
‘Greator‘manotoleslmw___....u 4 1
10 t0'i8as than 1 10%.......... 2
1101 10 less than 1x 109 -] 3
1%10% o loes’than 1 10*. — B
1X 104 10 logs thih 1X10% i 10
- 1X10% 10 less than 1 10%... ] 18
1109 10 1se than 1 107 aed 32 -
1% 10" @ loss than 1 100... — 58"
' 1x 08 bhumftx1o'..:..__,___;. 100
1X10%40 loss tian 1 X100y 180
1 10}4 10 tess then 13101, Srorarmend 320
1101 to less. than XIS e - 580
110130 1,000 -

N

z 232 Factor catega-y mlw canudenng
b patential, Fot the surface -

. - water-human food chain threat aad tha ™

surface watef-environmenta| threat; mh:ply

) !hctonaxyurcombmdmnh-.u

_appropriase, from section £4.1.2 and the
" hazardous wasts qmmy factor vahn from .

" section 242.2, subject Lo -

¢ A maxisium product aﬁxw“.and
.. Ammmd&c
' {or ecosystem

,hioaccumuixtion
bioscoumulation] potential factor of lxm‘

-Based on the total weste characteristics. -
pmdnct.uuaavmd:wwﬁuw

) ,mmbthuﬁbmhh—n&

25 ‘Ta:'gAea..
Thcmdummhahdhdubthe

e Indmdual (factnrna-vdu hy

pnmmy-nd threat). ~
fhnapopuhﬂn.
Oit?owm(ﬂlutmbypdmuymd
‘s Seasitive saviroaments (iacluded forall
pnﬂnnystxaptgomdmmlh
“The factor values that may be assigned w
each type of target have the samae range for

' “each pathway for which thet type of target s
‘evaluated.,

The factor value for most types of .

targcudtpmdnouwhcthnthcmytn :

subject to'actual or potential contamination
for the pathway and whether the actuat
contaminatiosi is Level for Level &~

R 2 Actulconum.ndm:'l'ugah

‘assaciated either with o sampiing focation N

that meets the criteria for an cbeerved. -
relesse (or observed contamination) for the
pad:\uyorwlth ‘an-observed release based |

(additional criteria apply for establishing. o

'ldxmlmtmmﬁm&rthchnnbod

cbainthutmﬂnufwcmwdgnﬂu
mawsmmudm

" the targets umnedvdth a sampiog

locldonormthmwnhnha.d
ondhwobauvnmmmmm~

" actesl contimination is Lavel Lc Leved U as
. follows:

~Level I
-M&dnspectfceoncemﬁnr&a
Iargc!meenhccﬁmﬂaﬁrln Co

I

‘sum, and divide by 10. Distance or dilution -’

ijmmmmw

contamination) for the pathway ;nd

Y- dee evor abeve media-speciiic
| bencmirk vatees. These L
' badulrknha{seencuun b
-ﬁJ)mduhbod:mng L
" conceniratiens and mu-auons
mei:ﬁaimregdamhm(sucn
- as Maximum Contaniinant Level
 (MEL) valpesi,or
: --Forthchmmfoodd:mtheatm
oo mnnrbeevaxermagznon o

e

, PN

i

" pathway, concentrations @ tissue. -

' ' samples from aquatic homan food .
.“chain Organisms are at ar-above -
" bepchmark values. Such ‘titsse -

. samples may be used it add.mon W L

'medxacpeuﬁcwmnmtwonly

- ‘u:pemﬁedmsedxonsuaaand
‘ . 3
-LevelH. RN

Medu-spea.ﬁc conczmranom for the :

" target meet the criteria for'an

obsarved release. (or observed. e

» ‘,contammanon) for the pathway, but .

" are lets than media-specific *  «
. benchmarks if none of the =
. .hazardous substancas ehglb!e tobe

- evalunted for the sampling loca uon :

has an applicable-benchmark,

. ‘dssign Level 'to the actual
contamination at the sampling
location, or

:‘ ——Foroblenedre!eases basedon -

A

“ direct observ:ﬁon. assign'Level II e

totnrgehu:pecxﬁedmsecﬂoma. ;

4,and 8, or

O -For the human' food chain thmat i

; the surface water migration
pathway, concentrations in tissue -
: stmples from aquatic iuman food .
" chain'otganisms; when spplicable, -
are below benchmark values.
-n'usrgetumb)ecuo both Level [ and -

Level U concentrations for 4 pathway - -
(or threat), evaluate thé targét ﬂsmg )

Lavel I concentrations for that
" puthway (or threst), - .
e Potential contamination: Target is . -

-subject to'2 potential release (that-is target- is
not associated with actual coqanunahon for ..

. that pathway or threat).

Assign.a factor vilue for indmdual risk as
‘follows (select the highest value that apphes v
“to the pethway. or threst): ’

- # 50 points if any mdzvudud u axposed to
Levei I concenlrluom.

" o' 45 points if any m&ﬂdud 8 exposed o’
Level II concentrations:,

. » Maximum of 20 poum H any mdmdual
is subject to poteatial contamination, The ©

) uslgned is 20 multiplied by the

distance or dilution wexght sppropriate t6 the
pathway.
. Assignfactor valwes for popuhhon and